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For  Commodore  VIC-20 "  &  64'  Personal  Computer  Users 
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FiBe    V-    .  '•  'v 

Get  organized  witli  this  ' 
easy-to-use  filing  system 
which  offers  many  extra 
features,  such  as  an  alpha- 
betical sort,  instant  search, 
and  simple  menu  operation. 
For  the  VIC  and  64. 


The  Forbidden  Crypt 


The  treasure  is  for  the  taking,  but  aggressive 
bats,  snakes,  spiders,  and  ghouls  do  all  they  can 
to  prevent  you.  A  multi-level  action  ganne  for  the 
VIC,  64,  Plus/4,  and  16. 


Horizons 

An  in-depth  look  at  the 
new  Okimate-10  color 
printer. 
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Also  In  This  Issue: 

[  Machine  Language 
^  For  Beginners: 
[  Self-Modifying 
I  Programs 

I  Inside  View: 
I  Ryo  Kawasaki 

User  Group  Update 

And  More 


Let  your  connputer  help 
your  children  learn  the 
scales.  A  valuable 
educational  progrann  for 
the  VIC,  64,  Plus/4, 
and  16. 


^  RITEMAN  1164. 
MAKES  Tkk  RIGHT 
^)M     IMPI^SSIO^! 

PfApressive  performaric«fJ|fiuper  impreaslve  reliability.  The'lliteman  R64  is  the  oortable  dot  matrix  impact 
'^  prfhteflMMieople  who  want  to  make  the  right  impresstonf  v  . 

iug  and  software  compatible  with  the  Commodore  64*  j-  it's  ready  to  run  without  any  set-^p  hassles. 
'^  J^f  Iteven  has  a  secott'd  parallel  port  and  comes  with  Epson"  software  so  It  can  be  used  with  many  other 
,J^/  ^'  personal  computer  systems. 

»C  //Ane^  the  R64  prints  at  a  healthy  120  cps  with  true  descenders. .  .on  cut  paper  or  continuous  computer  paper. 
*  Compact,  hard-working,  and  backed  by  a  full  one-year  warranty.  The  Riteman  R64.  Call  toll  free  for  the  dealer 
or  department  Store  nearest  you:  Toll  Free  number  (800)  824-3044  (outside  Calif.),  (800)  421-2551  (in  Calif.). 
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Check  out  these  impressive  spear  ' 


•  PSINT  METHOD ,  ImpBCt  CoL  .".'.c-.:. 

•  SOFTWARE  EOMPATIBtUTY <1)  CflfflniO*l«Ml*S-eil" 

(tM  printing  mtilc  i= 
(Z)  RITEMAH  PLUS.  EPSON  WJC-tO 
Typo  sen- 
(MB  ptlnilng  mcilf  2) 

•  PRINTING  MODE (T)  B««tM<l,  JipaflA*!  in*  temWoition 

(?)  Noimal,  Eiqpindetf,  CDrnprawMl, 
Italict.  DavbK  Striks,  Emphutised, 
Underling,  Supar/Subicrlpti  and 
coinMrvalliin 

.  CHARACTER  MATHIX 9  %  9 

.  CttARACTEH  TYreS ASCII  96 

luihii  se 

S«ml-gm|ililct  32 

Cdtnmotlan  Qnphlt         64 

•  PfllHT  SPEED ,„;...  120  CPS 

•  LINEFEED  SPEED JM  IM 

•  THROUOH  PUT  SPEED , 83  LPM 

.  COPY ..."  Original  +  2 
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CorapTNjtd  132 

EipKlMtl  40 

Comprtn»it  EtptAdtd  66 

JME  SPACING W.  W.  W2".  N/72",  N/2W 

•  fAPER  RED .  Frtolon  FewS 

.'■',',,•  SprueVe!  Fwd 

•  PAPEH  VWOTH Cut  Pjper  4  •  9" 

BdII  Paper  4-;  9" 

:.,;.  Farilold  Paper  iVi" 

.  R1BS0N  UFE 'li. 1  mit'lian  <^r»ct»r»  * '  ^^'      '^'"^^ 

•  INKED  RiBBOH  ExclitMv«  C«stetia  IlltiboD  (Black) 

•  HEAD  UFE i iDOwlillon  chamelsts 

•  IHTEHFACI );; Serial  (CammBdore) 

Partltol  (Cenlranlu) 

.  SIZE 2  Tffl"  (H)  X  10  fl/16"  (D)  X  14"  (W) 

•  WEIflHT 11  ISs.  :.;i 

•  WARfiAMTTf ...:...•.■,...•  ^  r^MT  (Part*  and  laJiorl    :„•: 

,.   •  AECESSOHV '. , ;.:,;..  WlHg  Calilo  (CommoilDrol  " 

fe!|'*vfliFnON , TTKlor  U^H 
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THE  BANK  STREET  APPROACH  TO  WORD  PROCESSING; 

"SIMPLIFY!  SIMPLIFY!  SIMPLIFY!" 


Using  the  Bank  Street  Writer  is  a/must  as  simple  us  sitting  dotDn  with  a  btank  sheet 
ofpafiei — just  loiui  the  program  and  start  writing. 


n  the  weeks  following  Us  intro- 
duction, the  Bank  Street  Writer 
became  a  leading  best  seller, 
and  for  some  very  simple  reasons. 

Here,  Bnally,  is  a  word  processor  that  lives 
up  to  its  promise  to  be  easy  to  use.  Most 
people  {children  included)  can  begin 
using  it  in  a  matter  of  minutes.  Yet  it  puts 
you  in  full  control  of  the  powerful  fea- 
tures most  wanted  in  a  sophisticated 
word  processing  program.  All  at  a  price 
that  makes  it  as  easy  to  buy  as  it  is  to  use. 


SIMPLY  MORE  POWERFUL. 

For  all  its  simplicity,  the  Bank  Street 
Writer  offers  some  very  impressive  fea- 
tures. You  can  center  titles  or  indent  with 
ease,  and  automatic  word  wrap  lets  you 
forget  about  pressing  "return"  at  the  end 


SIMPLY  MORE  SIMPLE. 

The  Bank  Street  Writer  was  developed  in 
association  with  the  Bank  Street  College 
of  Education  in  Ne%v  York,  Designed  to  be 
its  own  tutor,  the  Writer  vvill  guide  you 
along  with  on-screen  prompts  and  easy- 
to-follow  menus  so  you  can  concentrate 
on  what  you're  doing  instead  of  hovx 
On-screen  prompts  and  selections  are  in 
plain  English,  so  there's  no  memorizing 
complex  computer  codes,  keys  or  sym- 
bols. You'll  be  writing,  correcting  and 
rearranging  your  words  with  just  a  few 
keystrokes. 


of  each  line.  Never  worry  about  chang- 
ing your  mind  — you  can  add,  move, 
insert  or  delete  single  words,  lines  or  even 
entire  blocks  of  text  and  then  restore  the 
deleted  copy  if  you  want  it  back,  Using 
the  search  and  replace  option,  the  Bank 
Street  Writer  will  scan  your  document  for 
a  particular  word,  replace  it  with  another, 
and  then  verify  the  replacement.  And 
when  you're  ready  to  print,  you  can 
format  your  text  in  any  way  you'd  like. 
Answer  a  few  simple  questions  and  you 
can  set  margins  and  line  spacing.  The 
Writer  will  number  pages  either  at  the  top 
or  bottom  or  not  at  all— whichever  you 
prefer.  You  can  easily  save  your  text  on 
a  disk,  then  retrieve  it  later  to  re-read, 
print  or  do  more  editing. 

And  to  make  your  writing  letter  perfect, 
soon  there  will  be  a  spelling  checker 
available  for  use  with  the  Bank  Street 
Writer.  Bank  Street  Speller  finds  errors 
instantly  and  corrects  them  by  looking  up 
entries  in  its  electronic  dictionary, 

SIMPLY  MORE  AFFORDABLE. 

Best  of  all,  Bank  Street  Writer's  suggested 
retail  price  of  $49.95  fir  the  Commodore  64 
makes  it  simply  the  best  word  proces- 
sing value  around.  And  it  comes  with 
everything  you  need,  including  complete 
documentation  and  a  free  back-up  disk, 
to  begin  simplifying  your  life  today. 

THE  BANK  STREET  WRITER  IS  nJsn  available  for 
fNc  AppU*..  ISM  and  Atari  horn«*  coptt^uJt'rs.  Apt'lt!  J-' 
£j  ^miTf  }}]url^  of  Applf  Computer,  Inc.  Ccmrtrt>ocirii  i?4 


i>  a  tradi^ntari:  ai  ^oninioitoFe  Eiecirotiics.  Ltd. 
Atari  is  a  tradpnuirk  of  Atari  Corn,  IBM^in  a  tnjde- 
ititirk  of  Inti'rrmtioiial  BiiiiticiS  Aincltlm'i,  Inc.  For 
tnori^  infontifltioti  about  liraderbund  and  our 
ttrodticts  twriri-  To  iij  at:  17  Paul  Orilv,  Str?]  Rafael. 
CiltifitniM  eiTOJ.  «  JMJ  Bradcrbund  Saftni'ariK 

SIMPLICITY.  POWER.  VALUE. 

IT  MAKES  GOOD  SENSE. 

THE  BANK  STREET  WRITER 

FROM  BRODERBUND. 


Broderbund 
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RAID  ON  BUNGELING  BAY" 

When  you  shopped  for  a  computer,  you  wanted  one  with  a  lot  of  intelli- 
gence. This  game  may  lead  you  to  regret  that  choice,  as  your  friendly  little 
computer  becomes  the  brains  behind  the  most  fantastic  enemy  you  will  ever 
face:  The  War  Machine. 

A  monstrous  artificial  intelligence  directs  an  endless  army  of  self- 
replicating  robot  weapons  and  a  complex  of  factories  hidden  on  six  heavily 
defended  islands.  Even  as  you  strike  at  one  island,  robots  beyond  your  field  of 
vision  continue  to  multiply... to  repair  the  damage  you've  done.,  .to  attack 
and  destroy. 

Before  ali  of  Humankind  is  crushed  beneath  the  Bungeling  Empire's  iron 
heel,  one  faint  hope  remains:  you  in  your  helicraft. 


THE  CASTLES  OF  DOCTOR  CREEP" 

Ever  dream  that  you  were  locked  in  a  haunted  castle,  wandering  blindly 
through  darkened  corridors,  never  knowing  what  ghastly  demons  await  you? 
Then  you'll  feel  right  at  home  in  The  Castles  of  Doctor  Creep. 

It's  a  maddening  maze  of  13  separate  castles,  more  than  200  rooms  in  all. 
Sinister  surprises  await  you  behind  every  door:  mummies  and  monsters, 
forcefields  and  death  rays,  trap  doors  and  dead  — very  dead— ends.  Remember 
where  you've  been  and  watch  where  you're  going, .  .there's  got  to  be  a  way 
out  somewhere  I 

Better  hurry,  or  you'll  wind  up  playing  a  rather  unpleasant  role  in  one  of 
Doctor  Creep's  experiments. 


SPELUNKER"- 

Who  knows  what  fabulous  treasures— and  unspeakable  dangers— await 
you  in  the  world's  deepest  cave?  This  is  one  game  you  can  really  get  into, , . 
and  into... and  into. 

Wander  through  miles  of  uncharted  passageways,  swinging  on  ropes  and 
ladders,  tumbling  over  subterranean  falls  and  plunging  to  the  very  depths  of 
the  earth  on  an  abandoned  mine  railroad.  Deadly  steam  vents  and  boiling  lava 
pits  threaten  you  at  every  turn.  Chattering  bats  and  the  Spirits  of  dead 
Spelunkers  beg  you  to  join  them,  permanently. 

Let's  face  it:  you're  in  deep,  deep  trouble. 


WHISTLER'S  BROTHER™ 

You're  the  star  of  a  full-fledged  arcade  adventure— and  the  big  question 
is  whether  it'll  turn  out  to  be  a  comedy  or  a  tragedy.  That's  because  your  co-star 
and  beloved  brother,  Archaeologist  Fenton  Q.  Fogbank,  is  rather  absent- 
minded  and  extremely  accident-prone. 

As  you  search  for  priceless  treasures  in  steaming  tropical  jungles,  ancient 
cliff  villages,  musty  old  tombs  and  glittering  crystal  caverns,  you  control  both 
your  character  and  your  brother.  The  only  way  to  keep  him  on  track  and  out 
of  trouble  is  to  whistle  and  pray  that  he  follows  you  to  safety. 

Poison  arrows,  runaway  boulders,  fearsome  frogs  and  mysterious 
mummies  are  only  a  few  of  the  hazards  that'll  make  you  wish  you  weren't  your 
brother's  keeper. 


STEALTH  ■" 

You're  all  alone  on  a  strange  and  forbidding  planet.  On  the  distant  horizon, 
looming  thousands  of  meters  above  the  blasted  landscape,  lies  your  destina- 
tion: The  Dark  Tower,  home  of  the  mysterious  Council  of  Nine,  cruel  overlords 
of  a  conquered  world. 

You  must  maneuver  your  Stealth  Starfighter  through  an  unending  assault 
by  the  Council's  automated  arsenal  — jets  and  heat -seeking  missiles,  photon 
tanks  and  anti-aircraft  batteries,  vaporizing  volcanoes  and  deadly  energy  fields. 
Outgunned  and  outmanned,  you  must  press  ever  onward,  with  only  your 
stealth  to  rely  on. 

You  must  reach  the  Tower.  You  must  destroy  it.  There's  no  turning  back. 


All  tilh\  utittiUihlt*  iin  CoFiutjotrJh-  o-tr  Championship  Lt>dp  Runner  iilio  tii^iithihU'  i^tt  App(c  II  f  ,  IfCf  \k.  VVhi%ilcr'&  lirothcr.  SpelunkiTdFriJ  Stc^llh  aJso  avmhibU^  hr  Atari 
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CHAMPIONSHIP  LODE  RUNNER™ 

It  has  come  to  our  attention  that  some  of  you 
out  there  think  you're  pretty  good  at  Lode 
Riiunet;  1983's  best  computer  game.  For  those 
foolhardy  few,  we  offer  a  challenge  of  a  higher 
order:  Cluvnf.!ionship  Lode  Rtimier. 

With  fifty  fiendish  Treasury  Chambers; 
more  intricate,  more  elaborate,  more  insidious 
than  anything  you've  seen  before.  You'll  need 
lots  of  skill,  lots  of  smarts,  and  every  ounce 
of  your  lode-running  experience  to  have  any 
hope  at  all  of  survival. 

And  if  you  haven't  yet  paid  your  dues 
on  the  original  Lode  Rutmer,  don't  even  think 
of  attempting  this  championship  round. 


Brrjderbund 


For  mi>,.-  iiifiirrTLiJiiiit  iiliinit  PKtdrrbuntl and  our pmdiurls,  u'rtjf  (a  lis  ii):  17  Riul  Oriiv.  Sun  Kafnfl,  Ciilihrniii  o-liO.!  or  ritll  )41SI  ■l^'^-liTO.  Cios-t  Brfili-iliimil  5i>floi-<jri-.  /pir. 
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Quick. 


How  many  plates  can 
the  Juggler  juggle? 


Chinese  Juggler 

7nat  depends  on  you.  You  are 
the  Juggler  and  your  act  is  the 
r  >  delicate  art  of  plate  spinning. 
Yours  will  be  a  tough  act  to  follow 
if  you  succeed  in  matching  colors 
and  spinning  plates  on  all  8  poles 
at  the  same  time. 

As  your  skill  increases,  so  does 
the  pace  and  the  challenge  of  the 
game.  You  must  act  with  speed  and 
precision  or  the  curtain  will  come 
down  and  your  act  will  be  all 
washed  up! 

Chinese  Juggler  is  a  refreshing 
departure  from  the  usual  shoot- 
em-ups  and  strategy  games.  It's 
fun,  fast-paced  and  will  delight 
players  of  any  age.  For  Commodore 
64.  New  from  Creative  Software. 


$24.95 


"Commodore  64"  is  s 

IratJtrniiirkof  Commodofo  Electronics,  Ltd. 


How  do  you 

moonwalk,  snake 

and  tut? 


Break  Street 


n 


'ou'll  soon  become  a  break 
V;  dancing  expert  with  our  latest 
;'.  bestseller,  Break  Street.  Now 
that  combination  of  gymnastics, 
mime,  funk,  and  just  plain  show-off, 
leaves  the  sidewalks  and  comes 
home  to  your  Commodore  64, 

Individual  play  guides  you 
through  the  footwork  of  moonwalk, 
backspin,  windmill,  tut,  and  the 
rest  of  those  sidewalk  moves.  Slow 
motion  and  lively  musical  accom- 
paniment help  you  perform  each 
move  step  by  step.  String  together 
a  whole  series  of  moves  and 
record  them  for  future  replay. 

Catch  the  beat  of  the  street  with 
Break  Street,  For  individual  or  team 
play.  New  from  Creative  Software, 


$24.95 


The  answers  are  at 
your  finger  tips. 


What's  the  capital 
of  Alaska? 


Roll  Call  USA 

/f*\  o  you  know?  Get  ready  to 


f  outwit  your  family  and 
'friends  with  Roll  Call  USA's 
fun  facts  on  states,capitals  and 
major  industries. 

Roll  Call  USA  combines  history 
and  geography  facts  into  a  colorful 
question  and  answer  game  that 
challenges  your  knowledge  of  the 
50  states,  their  capitals,  major 
industries  and  statehood  dates. 

Feel  confident?  Drill  yourself 
with  a  Flash  Test,  The  game  is 
speeded  up,  so  think  fast.  Your 
answers  are  tallied  up  at  the  end 
for  a  final  score. 

Roll  Call  USA,  a  game  of  USA 
trivia  for  team  or  individual  play. 
For  Commodore  64.  New  from 
Creative  Software. 


$14.95 


Call  and  order  today  I  Use  your  Visa, 
MasterCard  or  personal  check.  Toll 
Free  1-800-331-7990  (outside 
California),  1 -800-448-1 OOI 
(in  California),  or  1-408-745-1655. 
MONEY  BACK  GUARANTEE, If  not 
completely  satisfied, return  within 
10  days  for  full  refund. 
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THE  EDITOR'S 


am  writing  these  notes  on  a 
distinctly  non-winter  day  in 
early  Decerr^ber.  One  could 
argue  that  the  strangeness  of 
this  Christmas  computer 
sales  season  is  weather  re- 
lated, and  perhaps  that  argument  has  as 
much  merit  as  any  of  the  others.  The  re- 
ality is  that  our  selling  season  this  year 
is  a  mere  ghost  of  Christmas  past,  and 
(many  argue)  bodes  poorly  for  Christmas 
future.  Has  the  home  computer  market 
vanished?  We're  firmly  convinced,  in 
spite  of  sales  figures  to  the  contrary,  that 
it  hasn't.  We  may  have  collectively 
stumbled  or  slowed,  but  the  industry,  in 
a  state  of  collective  gyration,  has  its 
bright  spots. 

Early  reports  are  that  the  Commo- 
dore 64  continues  to  sell  quite  well, 
thank  you,  notwithstanding  the  awaited 
debut  of  the  Commodore  Plus/4  and  16. 
Retailers  are  in  a  somewhat  confused 
state,  not  quite  sure  what  to  push,  what 
to  pull,  etc.  We're  seeing  direct  evidence 
of  that  confusion  at  the  book  retailing 
level. 

Naturally,  IBM's  PCjr  would  pick  a 
season  such  as  this  to  begin  a  surge  in 
popularity.  Feedback  we're  getting  indi- 
cates that  retailers  have  had  a  very  hard 
time  keeping  up  with  demand  for  the 
package  IBM  launched  in  early  Novem- 
ber. It's  refreshing  to  see  some  market 


segment  struggling  to  meet  orders.  The 
crunch,  as  verified  in  V^aW  Street  Journal 
stories  almost  daily,  continues  to  reach 
less  visible  groups. 

We've  seen  layoffs  at  software 
houses,  shake-ups  in  sales  forces,  shrink- 
ing manufacturer  budgets,  and  even  evi- 
dence that  such  diverse  suppliers  as  disk 
drive  manufacturers  are  now  falling  victim 
to  the  shakeout.  Since  last  we  wrote,  the 
slow-down  has  continued,  and  at  this 
point  the  industry-critical  Christmas  rush 
has  failed  to  materialize  in  size. 

So  where  do  we  go  from  here?  Is  it 
over  for  the  industry?  Are  we  going  to 
return  to  being  a  hobbyist  fad?  We  think 
not.  The  millions  of  you  who  own  and 
use  home  computers  will  be,  in  large 
part,  responsible  for  the  next  wave  of 
growth.  Out  of  your  ranks  will  come  the 
software,  the  enthusiasm,  the  reality- 
based  vision  of  computing  that  v^all  make 
personal  computing  a  durable  reality. 
We're  sure  of  it. 


Editor  In  Chief 
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Compose  music^even 
if  you  cant  read  a  note. 


With  the  Bank  Street 
MusicWriter  by  Glen  Clancy 
you  compose  by  connputei: 

It's  so  sinnple,  people  who 
don't  know  a  pianissinno 
from  a  pizza  can  start  com- 
posing in  less  than  an  hour 

All  you  do  is  match  the 
sound  that  you  hear  in  your 
head.  And  the  MusicWriter 
writes  it  down. 

But  don't  be  fooled  by  the 


simplicity  It's  not  a  toy  It's  a 
tool. 

In  fact,  MusicWriter  has 
everything  you  need  to  com- 
pose a  serious  symphony 
It  has  repeats,  endings  and 
triplets.  It  has  articulation  and 
transposition.  It  can  shape 
tones,  store  75  staffs,  and  play 
up  to  4  voices. 

But  even  if  you  don't  know 
what  all  that  means,  it  won't 
stand  in  your  way  Because 
if  you  can  hum  a  tune,  you 
can  write  a  tune. 


Bank  Street  MusicWriter  from  Mindscape  ^ 

For  mons  information,  call  1-800-221-9884.  In  Illinois,  1-800-942-7315 
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Trivia  Fever  is  absolutely  unique  —  it's  the  only  software  entertain- 
ment package  tliat  can  be  enjoyed  with  or  without  a  home  com- 
puter! When  played  on  your  home  computer.  Trivia  Fever  is  a 
refreshing  alternative  to  all  those  shoot'em  up  games.  An  elected 
"Master  of  the  Game"  uses  the  computer  to  randomi/  select  sub- 
ject categories,  handicap  player,  generate  questions  and  answers, 
keep  score  automatically,  and  more!  Instructive  by  its  very  nature, 
Trivia  Fever  can  be  enjoyed  by  up  to  8  individuals  or  teams.  And 
when  played  without  a  computer.  Trivia  Fever  has  all  the  best  fea- 
tures of  the  "popular"  trivia  games  plus  more  —  all  without  the 
cumbersome  board,  cards,  and  little  game  pieces.  You  can  play  in  a 
car,  on  vacation,  anytime,  anywhere!  And  Trivia  Fever  is  by  far  the 
best  Trivia  game  available  anywhere.  Here's  why: 

Trivia  Fever  offers  thousands  of  challenging  questions  in  7  inter- 
esting categories,  so  there's  something  for  everyone.  Each  category 
has  questions  with  3  lev- 
els of  difficulty,  which 
score  comparable  points. 
What's  more.  Trivia  Fever 
allows  players  to  HANDI- 
CAP all  those  so-called 
"trivia  experts"  three  dif- 
ferent ways,  giving  every- 
one a  chance  to  win.  And 
players  can  easily  control 
the  length  of  play  from 
quick  thirty  minute 
games  to  multi-hour  party  marathons! 

Trivia  Fever  is  unique,  entertaining,  educational,  and  most  of  all 
FUN.  And  at  $39.95,  Trivia  Fever  is  destined  to  quickly  become  the 
best  selling  software  entertainment  package  of  all  time.  There's 
even  a  $5  rebate  available  to  any  non-computer  users  who  return 
the  computer  diskette. 

Trivia  Fever  can  be  enjoyed  on  the  Commodore  64,  IBM  PC  &  PCjr 
and  compatibles,  Apple  II  series,  and  others.  So  don't  delay.  Catch 
Trivia  Fever  at  your  favorite  software  retailer  today! 


For  additional  information  call  617-444-S224,  or  write  to: 


At  $39.95,  Trivia  Fever  comes  complete  with  Question 
and  Answer  Book,  Category  Selector,  and  Tally  Sheets  to 
be  used  when  played  v/ithout  a  computer. 


APSI 


P.O.  Box  533 
Needham,  MA  02194 


Trivii  Fever  rt  I  trAdtrrurk  qf  Pmfcuionil'iofTWin,  Inc, 
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EDITORS  AND  READERS 


GAZETTE  FEEDBACK 


A  Time-Saver 

I  am  new  to  programming  on  the  64.  The  other 
evening  I  was  working  on  a  program  when  my 
wife  {a  professional  programmer)  came  in  to 
assist  me.  She  came  to  the  following  four  lines: 

60  IFLEFT$(K$,1)  =  "A"  THEN  200 
70  IFLEFT$(K$,1)  =--  "S"  THEN  400 
80  IFLEFT$(K$,1)    ■  "M"  THEN  600 
90  IFLEFT$(K$,1)  -  "D"  THEN  800 

She  typed  the  first  line,  hit  RETURN,  then 
cursored  back  up  to  the  line,  changed  the  line 
number,  cursored  through  the  line  making  the 
two  changes,  then  hit  RETURN.  She  then  re- 
peated this  procedure  for  the  remaining  two 
lines. 

I  understand  how  this  would  work,  but  at 
the  time  I  was  very  surprised.  1  think  your  read- 
ers would  like  to  know  about  this  timesaver. 

John  Stetar 

You've  discovered  a  handy  feature  called  onscreen 
editing,  xohicli  can  save  some  time.  It's  helpful 
xvhen  you're  cntcrin}^  several  similar  lines,  or  when 
you  make  a  mistake  you  have  to  correct. 

In  general,  every  time  you  press  RETURN  over 
a  line,  it's  entered  into  mernory.  If  there's  a  number 
in  front,  your  computer  assumes  it's  a  line  number, 
and  adds  if  to  the  program  in  memory.  If  there's  no 
line  number,  the  statement  is  executed  immediately. 

Some  computers  require  that  you  go  into  a  spe- 
cial edit  mode  before  fixing  a  line.  You  might  have 
to  type  EDIT  100  to  correct  a  mistake  you  made  in 
line  100,  for  example.  Onscreen  editing  makes 
things  a  lot  easier.  You  simply  cursor  up  to  the  line 
and  fix  it.  And  if  you  give  it  a  new  line  number,  it's 
added  to  the  program  in  memory, 

Foolproof  Typing 

I  would  like  to  know  how  to  make  Proofreader 
checksum  numbers  for  programs  which  don't  ap- 
pear in  COMPUTE!  or  COMPUTEl's  GAZETTE. 

Tim  Sitkiewicz 

If  you're  writing  your  own  program  or  typing  one 
from  another  magazine,  Proofreader  numbers  won't 
be  able  to  tell  you  if  it's  correct  or  not.  The  logic  of 
Automatic  Proofreader  doesn't  apply  to  file  line  you 
type  unless  you  (or  someone  else)  already  have  a 
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correct  version  of  the  line, 

The  programs  published  in  the  GAZETTE  are  fed 
into  another  program  that  adds  up  the  ASCII  values 
of  the  characters  in  the  line,  to  generate  a 
checksum.  You  can't  start  with  a  checksum  and 
have  the  computer  figure  out  what  the  line  should 
be  (Proofreader  numbers  range  from  0  to  255,  but 
there  are  many  more  than  256  different  BASIC 
lines).  Nor  can  you  figure  out  what  a  checksum  for  a 
line  should  be,  unless  there's  a  correct  version  of 
the  line  to  begin  with,  in  which  case  you  wouldn't 
need  a  checksum. 

Software  For  The  Blind? 

I  teach  computer  science  at  a  high  school  and 
have  a  blind  student  in  my  class.  His  father  re- 
cently purchased  a  Commodore  64.  At  the 
school,  we  have  a  word  processor  called  Braille- 
Edit  which  runs  on  an  Apple  computer. 

Is  there  a  version  of  Braille-Edit  for  the  64? 
Do  you  know  of  any  software  for  the  blind  that 
can  be  used  with  a  64?  Do  any  of  the  current 
word  processors  for  the  64  come  with  Braille 
manuals?  Does  COMPUTEl's  GAZETTE  come  in  a 
Brailled  version? 

Linda  S.  Lamb 

Sorry,  xve  know  of  uo  software  specifically  designed 
for  blind  users  of  the  64.  Most  computer  programs 
display  the  important  information  on  the  screen  of 
the  TV  or  monitor. 

Nor  have  zoe  heard  of  any  word  processors  loith 
braille  manuals.  And  the  GAZETTE  is  not  currently 
available  in  a  Braille  edition.  Perhaps  our  readers 
know  of  some  suitable  softioare  for  the  blind. 

The  good  news  is,  there  are  a  number  of  good 
speech-synthesis  programs  for  the  64  which  can 
pronounce  English  words.  Some  even  say  each  key 
as  it's  typed  on  the  keyboard,  providing  immediate 
feedback.  Such  programs  could  be  used  with  a  word 
processor  or  in  a  programming  class. 

NEWing  A  New  Disk 

Recently  I  purchased  a  dozen  brand-name  disks. 
When  I  tried  to  save  a  program,  the  red  light  on 
the  drive  started  blinking,  signifying  an  error.  I 
read  the  error  channel  and  the  computer  said 
"Drive  Not  Ready."  I  tried  all  twelve  disks  and 


. . .  H  TW  ■VORNUnON  AGE 
WITH  UK  DOW  JOWS 
KUB/RHIUEVAl®  NENnERSMP  KTT. 
SAMPII  A  C0N1MU0US  STREAM 
OF  KNOWLBIGE  AT  A  PRKE 
YOU  CAN  AFFOROl 

Now  you  and  your  whole  family 
can  experience  the  information 
age  without  getting  in  over  your 
head. 

For  just  $29.95,  the  new  Dow 
Jones  News/Retrieval  Mem- 
bership Kit  leads  you  step-by- 
step  into  entertaining  and  in- 
formative data  bases.  With  five 
tree  hours  to  sample  and  ex- 
plore, you  can  find  a  fact,  shop  at 


home,  get  the  scores,  plan  a  trip, 
review  a  movie,  choose  a  stock, 
or  check  world  and  business 
news.  There's  a  lot  more,  too. 
All  you  need  to  get  started  is 
a  computer  and  modem: 

The  Membership  Kit  is  a  big 
value  that  entitles  you  to: 

•  FREE  password  ($75  value) 

•  Easy,  step-by-step  User's 
Guide 

•  FIVE  FREE  HOURS  of  un- 
restricted usage  to  explore 
the  magic  of  this  compre- 
hensive service 


•  FREE  subscription  to 
Dowline,  the  magazine  of 
Dow  Jones  News/Retrieval 

•  A  special  introductory  offer! 

Get  your  feet  wet  in  the  in- 
formation age  with  the  Dow 
Jones  News/Retrieval  Member- 
ship Kit.  At  $29,95,  youll  enjoy 
the  dip  without  getting  soaked. 
Available  at  your  local  computer 
retailer,  or  call  Dow  Jones  at: 

1-800-257-5114 

In  New  Jersey,  Canada, 
Hawaii  and  Alaska 
1-609-452-1511 


'Toss  aum\  any  preconception  that 
Dow  Jones  News/Retri€vat  is  a  stuffy,  one 
dimensional  data  base  service  designed 
only  for  an  elite  coit}s  of  stock  analysts 
and  Wall  Street  wizards.  Far  from  ii— 
Dow  Jones  News/Retrievai  also  provides 
entertaining  movie  reviews,  current 
weather  and  sports  reports,  convenient 
electronic  shopping  and  inexpensive 
electronic  mail,  .  .Dow  Jones  News/ 
Retrieval  is  informative,  entertaining 
and  wet!  worth  the  money.  " 
-Brad  Baldwin,  InfoWortd  Magazine 
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got  the  same  results.  At  first  I  thought  it  might 
be  the  disk  drive,  but  1  have  no  problems  at  all 
with  the  demo  disk  included  with  the  1541. 

Are  some  disks  incompatible  with  a  Com- 
modore system  or  am  I  overlooking  the  obvious? 

Kathy  Gauvin 
Alt  eight-inch  disk  is  iucompatibh'  xrith  a  1541  disk 
drive,  because  it  is  too  big  for  the  door.  But  that's 
probably  not  the  problem. 

The  dewo  disk  ii'orks,  so  it  loould  seem  that 
you  have  a  working  64  and  disk  drive.  It's  possible, 
but  unlikely,  tliat  you  got  a  bad  batch  of  disks,  in 
ivhich  case  you  could  return  them  to  the  manufac- 
turer or  to  the  store  xvhere  you  bought  them. 

More  than  likely,  however,  you  probably  didn't 
format  the  disks.  Saving  to  an  unformatted  disk 
ivou't  xvork,  and  results  in  the  error  message  you 
described.  Here's  how  to  format  a  disk: 

10  OPENlS,8,15 

20  PR!NT#15,"NEW0:diskname,id" 

30  CL0SE15 

Line  10  opens  the  command  channel  to  the 
disk.  The  NEW  command  in  Hue  20  formats  the 
disk,  creating  a  directory,  block  allocation  map,  tim- 
ing bytes,  and  so  on.  NEWO:  can  be  abbreviated  as 
NO:  (that's  a  zero,  not  the  letter  O).  It  must  be  fol- 
lowed by  a  disk  name  of  up  to  16  characters,  a 
comma,  and  a  two-character  ID  for  the  disk.  Make 
sure  you  use  different  IDs  for  different  disks.  You 
can  also  format  a  disk  in  direct  mode  (without  line 
numbers),  separating  the  commands  zoith  colons,  as 
follows: 

OPEN15,8,1 5:  PRINT#1S,"N0:MYDISK,  A  A": 
CLOSE15 

The  NEW  command  completely  erases  any  pro- 
grams that  might  have  been  on  the  disk,  although 
brand  new  disks  are  blank  to  begin  with.  Once  the 
disk  is  formatted,  you  can  save  and  load  programs. 

Copying  gazette  Programs 

My  friend  subscribes  to  COMPUTEI's  GAZETTE,  just 
like  me.  Since  we  have  both  purchased  it,  isn't  it 
OK  for  him  to  give  me  a  copy  of  a  program  he 
typed  in?  Why  should  1  spend  hours  typing  it 
when  he  already  did? 

Todd  Wolfe 

It's  fine  for  your  friend  to  give  you  a  copy  of  tlie 
program,  as  long  as  each  of  you  subscribes  to  the 
GAZETTE  or  has  bought  the  magazine  the  program 
appears  in.  But  you  cannot  legally  make  copies  for 
people  who  have  not  bought  the  corresponding  issue. 
Nor  can  you  legally  make  copies  of  the  programs  and 
sell  them. 

Unusable  Memory 

I  think  I  may  have  come  across  a  way  to  get 
more  memory  out  of  a  Commodore  64,  Typing 
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POKE  642,0:  SYS  58260  displays  the  usual  open-  - 
ing  message,  except  there  are  40959  BASIC  bytes 
free,  Is  this  actual  BASIC  memory? 

James  Wolfe 
That  combination  of  POKE  and  SYS  resets  some 
pointers  for  the  start  of  BASIC.  The  et]uivalent  SYS 
on  a  VIC  is  58232.  The  technique  can  be  verif  useful 
if  you  want  to  reserve  some  memory  for  machine 
language  or  custom  characters.  You  can  safely  sub- 
tract memory  from  BASIC  (by  POKEing  a  number 
larger  than  8  info  642  before  the  SYS),  but  the 
POKE  and  SYS  can't  be  used  to  add  memory.  Here's 
why: 

What  you've  done  is  put  the  start  of  BASIC 
down  in  zero-page.  There's  real  memory  there,  but 
it  cannot  be  used  for  a  BASIC  program.  Zero-page 
comprises  memory  locations  0-255  and  is  full  of 
pointers,  vectors,  and  storage  bytes  which  are  essen- 
tial to  BASIC.  If  you  started  typing  in  a  program,  it 
zuould  overwrite  the  usual  values  and  would  very 
quickly  lock  up  your  computer. 

So  this  technique  will  not  work  to  add  BASIC 
memory  to  your  64.  But  you  could  fool  a  friend  into 
thinking  you  have  a  computer  with  "extra"  memory. 
Try  the  following  line: 

POKE6«,l:  POKE642,0:  POKE643,25S:  POKE644,255: 

SYS58260 

VIC  owners  should  change  the  last  conunand  to 
SY558232.  The  line  lowers  the  start  of  BASIC  to 
location  1.  raises  the  tap  of  BASIC  to  65535,  and 
does  the  usual  ivarm  start.  But  the  screen  will  say 
there  are  almost  64K  bytes  free.  Unfortunately, 
though,  that  memory  can't  be  used  for  a  BASIC 
program. 

The  Not-So-Hlgh  Cost  Of 
Telecommunications 

I  own  a  VlC-20  and  have  just  purchased  a 
VICmodem.  f  know  how  to  hook  it  up.  My  ques- 
tion is,  do  I  have  to  pay  outrageous  amounts  of 
money  to  join  certain  services  to  use  my  own 
modem?  Please  list  specific  services  as  well  as 
their  rates. 

Walter  Kimbrough 

There  are  three  different  ways  to  use  a  modem  and. 
generally,  only  one  will  cost  you  money. 

Eirst,  you  can  call  a  friend  who  owns  a  modem, 
and  type  back  and  forth  or  upload  and  download 
programs. 

Second,  you  can  sign  up  zvith  a  local  bulletin 
board  system  (BBS).  Most  are  fre£,  but  a  feiv  have  a 
minimal  membership  fee.  They're  often  sponsored  by  a 
user  group  or  a  computer  store.  Call  a  feiv  computer 
stores  in  your  area  and  you're  likely  to  find  the  phone 
numbers  of  some  local  boards.  Once  you  log  on  to  a 
board,  chances  are  good  you'll  find  ?nessages  about 
other  BBS's  in  your  area,  and  across  the  country. 


WordPro  3  Plus764 

The  #1  Selling  Word  Processor  for  the  Commodore  64^ 
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WordPro  3  Plus'"/64  and  SpellRighl  Plus'"  provide  a  total  word 
processing  solution  for  the  Commodore  64""  which  gives  you: 

*  Sophisticated  Word  Processing 

*  Built-in  Mail  Merging  for  Form  Letters 

*  Matti  Functions  for  Column  Totals 

*  Fast  and  Complete  Spell  Checking  via  SpellRight  Plus 

*  A  Super  Value  (two  programs)  for  Only  $99.95! 

WordPro  and  SpellRight  are  both  specifically  designed  for  tfie 
novice  user  with  no  computer  or  word  processing  experience 
whatsoever.  And  with  over  40,000  WordPro  versions  sold,  you 
can  be  sure  that  WordPro  is  a  very  sophisticated  word 
processor  loaded  with  powerful  features  including:  Transfer, 
Insert,  Delete,  and  Rearrange  Text,  Auto  Page  Numbering,  Math 
Functions,  Headers,  Footers,  Global  Search  and  Replace,  the 
Ability  to  Create  Multiple  Personalized  Letters  and  Documents, 
and  much  more.  WordPro  can  create  documents  of  virtually 
any  length  and  will  print  up  to  165  columns  wide.  You  get  all  of 
this  PLUS  fast  and  complete  spell  checking  using  SpellRight 
Plus! 


SpellRight  Plus  locates  and  highlights  misspelled  words  and 
then  allows  you  to  quickly  correct  the  misspellings  — 
improving  the  quality  of  your  letters  and  reports. 

And,  best  of  all,  WordPro  and  SpellRighfs  powerful  arsenal 
of  features  can  be  put  to  use  almost  immediately  —  by  even 
the  novice  user.  So  whether  you're  a  student,  professional 
writer,  in  business,  education  or  a  hobbyist,  you'll  quickly 
become  a  WordPro  Pro! 

Both  WordPro  and  SpellRight  Plus  are  also  available  separately 
at  popular  computer  outlets  nationwide. 

Invest  in  the  best . .  .WordPro  Plus.  In  a  class  by  Itself. 

Professional  Software  Inc. 


51  Fremont  Street 
Needham,  MA  02194 


(617)  444-5224 
Telex:  951579 


Dealer  and  Distributor  inquiries  are  invited. 


WordPro  3  Plus'*/S4  and  SpellRight  Plus"  are  Irademarks  of  Professional  Software  Inc. 

The  WordPro  Plus  Series  was  designed  and  written  by  Steve  Punter  of  Pro-Micro  Software  Ltd, 

SpellRighl  Pius  was  designed  and  written  by  Dwlgtit  Huft  and  Joe  Spatalora  of  SpellMasler  Systems.  Inc. 

Some  printers  ma/  not  support  certain  WordPro  3  Plus  functions  ard/or  require  an  interface.  Please  check  wtlh  your  dealer. 

Commodore  64"  is  a  Iradamark  of  Commodore  Electronics  Ltd. 
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If  they  were  starting  out  today;  this 
is  what  they  could  start  with.  Rxetwerks. 
THE  OTHER  WAY 
TO  DRAW  AND  WRITE 
Instead  of  a  brush  and  canvas,  a 
pen  and  paper;  theyd  create  on  a  com- 
puter Because  Pixelwerks  is  the  first 
medium  that  can  keep  up  with  their 
imaginations. 

MR.  PIXELS 
PROGRAMMING  PAINT  SET 
With  Mr  Rxel's  Programming  Paint 
Set,  da  Vinci  (or  any  8-year  old)  could  do 
more  than  paint  a  picture.  He  could  also 
enlarge  it,  repeat  it,  move  it  around,  and 
change  colors.  Instantly 

And  at  the  same  time,  he 
developing  his  programming 
skills.  Painlessly 
SHOW  DIRECTOR 
On  the  other  hand,  Shakespeare 
would  love  to  play  around  with  Show 
Director 

He'd  use  it  to  create  plots 
and  think  up  one  scene  after  an- 
other; and  hed  get  a  big  cast  of 
characters,  lots  of  backgrounds, 
props,  and  musical  sound  effects  to 
act  them  out. 


BANK  STREET  STORYBOOK 

Dickens  wouldn't  be  able  to  keep 
his  hands  off  Bank  Street  StoryBook  by 
George  Brackett. 

Not  only  could  he  write  his  own 
story  but  he  could  also  illustrate  the 
scenes  and  characters  he  sees  in  his 
mind. 

MR.  PIXELS  CARTOON  KIT 

Maybe  Al  Capp  wouldn't  be  satis- 
fied with  cartoons  that  just  sit  on  the 
page  after  he  tried  Mr  Pixel's  Cartoon 
Kit,  Because  he  could  make  his  car- 
toons come  to  life  by  animating  them. 
His  characters  could  move  around,  and 
even  react  to  each  other 

Every  kid  has  a  touch  of  creative 
genius  buried  inside.  The  job  of 
Pixelwerks  is  to 
bring  it  out,  with 
more  features, 
more  options  and 
more  flexibility  than  \ 
other  programs. 

In  short,  we  supply  the  tools.  Kids 
supply  the  imagination. 


Mindscape 


For  more  information,  call  1-800-221-9884.  In  Illinois  1-800-942-7315. 

Cor(i4tit!ie  wih  )we'.Ctimnala<! ena  BM'  Rietwnhi  is  BUDksBw)  by  Msitfctape,  iiK.  3*44  Ojndee  Roaa  NariPoook. «.  60062 
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There  are  an  esfimateti  4000-8000  BBS's  currently 
operating  in  the  United  States. 

Bulletin  boards  have  a  curious  life  cycle.  Usually 
someone  who  owns  an  auto-answer  modem  decides  to 
start  one,  sets  if  up,  and  posts  messages  on  other 
boards  as  publicity.  Since  there  are  not  any  members 
yet,  there  aren't  many  messages  cither.  Most  start  out 
as  free  boards — anyone  who  calls  can  join  immedi- 
ately at  no  charge.  If  a  lot  of  people  become  members, 
more  messages  and  discussions  build  up,  ivhich  at- 
tracts more  members.  As  the  popularity  increases,  it 
becomes  more  and  more  difficult  to  get  through— you 
can  expect  to  hear  a  lot  of  busy  signals  calling  a 
popular  service. 

A  bulletin  board  that  begins  as  a  no-cost  board 
may  start  charging  a  membership  fee  when  it  becomes 
too  popular,  to  compensate  for  the  time  of  the  sysop, 
and  to  cut  down  on  the  number  of  calls  (a  lot  of  call- 
ers, like  yourself  don't  like  to  pay  for 
telecommunications). 

It's  not  feasible  to  publish  the  phone  immbers  of 
4000-8000  bulletin  hoards  in  the  gazette,  especially 
considering  that  many  might  not  be  around  tomorrozo 
or  next  loeek  or  next  month.  We  knozv  of  one  area 
code  in  California  which  had  over  50  bulletin  boards 
at  last  count. 

You  should  realize  that  a  no-charge  board  doesn't 
cost  anything,  unless  it's  out  of  town.  Long  distance 
charges  (whether  they're  voice  connections  or  bulletin 
board  calls)  can  add  up  tpdckly.  You  don't  pay  for 
signing  on  to  the  BBS.  but  the  phone  company  gets  its 
share. 

The  third  way  to  use  your  modem  is  to  sign  up 
with  one  of  the  major  services:  CompuSenw,  The 
Source,  Daio  Jones,  or  Delphi  (expect  more  to  sprout 
up  as  teleconuuunications  becomes  more  pwpular). 
You'll  generally  pay  a  connect  fee,  $6  or  more  per 
hour,  depending  on  the  time  of  day  and  baud  rate. 
Most  big  services  charge  more  during  business  hours 
(8-5)  and  1200  baud  sometimes  costs  more  than  300. 
Some,  like  CompuSetve,  have  numerous  eutiy 
points — local  phone  nund'ers  hi  cities  of  50,000  or 
more — so  you  can  avoid  long-distance  charges. 

TIte  charges  for  local  and  national  BBS's  are  sub- 
ject to  change,  of  course,  ami  even  if  you  find  $6  per 
hour  too  expensive,  there's  a  good  chance  you  can  find 
a  free  board  in  your  city  or  area. 

Reading  Datassette  Keys 

Is  there  any  way  to  determine  whether  the  keys 
(record,  play,  rewind,  fast  forward,  stop,  eject)  on 
the  Datassette  are  being  pressed? 

Jackson  Moore 

You  can't  read  the  individual  keys,  but  you  can  use  a 
PEEK  to  find  out  if  the  motor  is  on  (or  about  to  be  on). 
Bit  4  of  location  1  on  the  64  can  tell  you  whether 
a  key  on  the  cassette  drive  is  pn-essed.  A  value  of  zero 
means  record,  play,  reiuind,  or  fast  forward  is  down. 
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You  can  use  (PEEm)AND'l6)  to  check  this  bit.  If  it's 
value  is  16,  the  buttons  are  turned  off  If  it's  zero,  one 
of  the  four  buttons  is  pressed.  You  can't  tell  which 
button  is  pressed,  only  that  one  of  them  is. 

On  the  VIC,  the  equivalents  are 
(PEEK(37237)AND64},  and  (PEEm7'l52)AND64).  You 
can  check  either  37137  or  37151  to  see  if  a  button  is 
pressed  on  your  Datassette.  If  the  result  is  equal  to  64, 
the  Datassette  is  off  and  if  it's  zero,  the  Datassette  is 
on. 

The  WAIT  statement  can  make  the  computer 
temporarily  stop  until  a  button  is  pressed: 

WAIT  1,16,16  (64) 
WAIT  37137,64,64  (VIC) 

If  you  want  the  program  to  wait  until  the  button 
is  off  use: 

WAIT  1,16  (64) 
WAIT  37137,64  (VIC) 

VIC  owners  can  substitute  37151  for  37137  in 
either  of  the  lines  above. 

Lowering  The  Proofreader 
Checksum 

Just  one  thing  is  wrong  with  the  Automatic 
Proofreader.  When  you  have  a  TV,  vou  can't  see 
the  number  in  the  upper  lefthand  corner.  Is  there 
a  way  to  fix  this? 

Matthew  Speakes 

This  problem  does  not  affect  most  TVs,  but  if  you 
can't  see  the  Proofreader  number,  it  can  be  fixed. 

First,  load  your  copy  of  Aufotnatic  Proofreader. 
Change  the  17539  in  line  110  to  17494.  In  line  970, 
change  018  to  013  and  in  line  976,  change  058  to  018. 
Save  the  neio  program  before  running  if.  If  you  make 
this  change,  don't  press  RETURN  over  a  line  with  the 
Proofreader  checksum  number;  your  computer  will 
thittk  ifou've  entered  a  program  liiw  number. 

An  alternate  solution  for  the  64  is  to  POKE 
53265,31  before  typing  RUN.  This  may  move  the 
screen  low  enough  to  read  the  checksum  number,  al- 
though you'll  lose  part  of  the  last  screen  line. 

If  you  have  a  VIC,  try  POKEing  a  number  larger 
than  25  ijito  36865.  The  larger  the  number,  the  farther 
down  the  screen  nwves. 

Wedge  Commands 

I  use  the  64  wedge  extensively.  I  would  like  to 
hit  one  key  and  have  the  directory  list.  What 
POKES  do  1  need? 

David  Lee 

While  the  wedge  is  working,  type  @$  or  >$  and  the 
directoty  will  list.  And  it  won't  affect  any  program 
currently  in  memorxj.  The  director]!  's  read  from  the 
disk  (but  not  loaded  into  memonj)  and  printed  to  the 
screen. 

The  commercial-at  f@  and  greater-than  (>)  signs 


w% 


Mix  and  match  the  hard- 
ware peripherals  of  your 
preference.  Iticrease  your 
progrorpmincj  power  with 
easier-to-use  disk  commands 
and  machine  languaqe.  All 
with  one  pkg-iri  mooule. 

•  lets  you  use  almost  any 
combination  of 
Commodore-compatible 
floppy  o'  hard  disk  drives 
ond  Centronics-type 
parallel  printers 

•  all  interlace  functions  and 
device  cllocotions  are  set 
by  switches  on  the 
SusCard  il  module;  errors 
due  to  software  incom- 
patibility are  eliminated 

•  includos  3ASIC  4.0,  the 
sorne  pojverfui  language 
used  in  Commodore's  top- 
of-the-line  business  com- 
puter'j,  plus  a  machine 
ianguoge  monitor 
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Double  your  screen  capacity 
when  using  your  favourite 
Batteries  Included  softwore 
progroms.  8. 1. -80  turns  your 
40-cotumn  screen  into  a 
crystal-dear,  hiph-visibility 
80-column  display.  Works 
wilh  PaperClip  word- 
processor  and  The  Consul- 
tant database  manager— 
moximutn  readability  and 
minimum  eye-strain,  even 
with  a  screen  full  of 
characters.  It's  the  fost,  easy, 
plug-in  way  to  get  twice  the 
amount  of  data  onto  your 
monitor  screen.  And  B.I. -80 
also  gives  you  the  easier-to- 
use  disk  commends,  with 
BASIC  4.0  language  built 
right  into  the  module. 

•  fuily  self-initializing,  no 
commands  to  enter;  just 
plug  B.I.-80  into  the  car- 
tridge slot  ond  you're 
ready  to  run 

•  switch  bock  ond  forth 


between  80  ond  40  col- 
umn display  at  any  time 

•  completely  eliminates 
snow,  fuzziness,  hashing 
and  interference 

•  easy-to-install  module 
ipcorporoles  highest 
quality  hardware  com- 
ponents throughout;  one- 
year  manufacturer's  war- 
ranty is  standard 

•  comes  complete  with  80- 
column  operating  system 
and  comprehensive 
documentation,  including 
full  description  of  BASIC 
4.0  commands 

•  use  with  Commodore 
1701  and  1702  color 
monitors,  or  any 
monochrome  video 
monitor 

tvv^B.I.-80  Column 
Adoptor  comiiig  soon  for 
Atari  XL  computers! 


Use  the  printer  of  your 
choice  with  your  Com- 
modore computer— just  plug 
in  this  compact  module,  and 
you're  instantly  compatible! 
Take  Advantage  of  today's 
high-speed,  htgh-quality 
printers  with  the  B.I.  Printer 
Interface. 

•  works  with  any 
Centronics-type  parallel 
printer,  which  includes 
olmoit  oil  major  printers 
on  the  market 

•  completely  self-contained 
ond  ready  to  run;  no 
extras  to  buy,  no  hard- 
wore  or  software  modifi- 
cations to  printer  or 
computer  are  required 

•  oil  print  functions  are  con- 
trolled by  switches  on  the 
module;  just  set  them 
once,  and  never  worry 
about  it  agair) 


USE  THtSi  TOOIS  WITH  F^)erClip,  llK<.un.ulli.m,  AND  OTHER  HftRD-WORKING,  HIGH-QUAUn  SOFTWAr.£  PROGRAMS  FROM  6An£RIES  INCUIDED 


?86  Queen  S^  Weil 
To'O-ilo,  Ontario, 
Cc-iado/MSVIZI 
(4U,}  596-}40S 


"The  Energized  Softwore  Company!" 

WHITE  FOR  A  FULL  COLOR  BROCHURE 


}787S  Sky  Park  North,  Suite? 

Irvine,  Co/iforn;a 

USA  927M 


•  914  Batteries  Irtiuded   All  Rights  Rei.rved   Cammodotn  64  and  Alafi  ore  tagijt.red  ifodimarln  ■  vv'Oi»(i1k  o'  Corainodot*  Buiinaii  Mochir..!,  Itic.  ond  Atari,  Inc 


are  used  to  semi  commands  to  the  disk  drive. 
>RO:F!NAl=TEST,  for  example,  takes  a  program 
called  TEST  and  renames  if  to  FINAL  Use  @  or  > 
zuithout  a  command  to  read  the  error  channel.  The  left 
arrow  key,  above  CTRL,  is  used  to  save  programs  to 
disk.  To  load  a  program  from  disk,  type  a  slash 
(unshifted  question  mark)  followed  b]/  the  program 
name.  The  up-arrow  kei/  loads  and  runs  a  program 
from  disk. 

Readers  not  familiar  xoith  the  wedge  can  find  it 
on  tlie  demo  disk  which  is  packaged  with  the  1541 
drive.  A  short  BASIC  program  toads  the  ivedge  and 
starts  it  running. 

Software/Interface  Problems 

I  am  one  of  those  apparently  rare  ducks  who  has 

chosen  not  to  buy  a  Commodore  printer,  in  favor 
of  a  letter-quality  RS-232  printer.  But  I  cannot 
easily  find  programs  offering  an  RS-232  option. 
I've  bought  an  assembler/monitor  to  look  at  ma- 
chine language  programs,  but  still  have  not  been 
able  to  redirect  printing  commands  to  device  2. 

Warren  W,  McCurdy 
There  are  a  few  things  you  can  do,  but  attempting  to 
make  changes  to  a  machine  language  program  sliould 
be  your  last  resort. 

Sonw  programs  luill  never  work  on  a  letter- 
quality  printer.  A  high-resolution  screen  dump  pro- 
gram usually  works  by  addressing  individual  dots  on 
a  dot-matrix  printer.  Your  printer  doesn't  have  any 
such  dots,  and  won't  recognize  the  hi-rcs  information. 

But  most  good  word  processors  should  let  you  in- 
put the  type  of  printer  you're  using  and  the  device 
number  (an  RS-232  peripheral  is  device  2).  It  may  be 
necessary  to  do  sonw  POKEs  before  you  run  the  pro- 
gram, to  set  the  baud  rate  (the  speed  at  which  the 
computer  sends  signals  to  the  RS-232  channel)  and 
other  parameters.  You  may  also  be  required  to  print  in 
"true  ASCII,"  rather  than  Commodore  ASCII,  some- 
times called  PETASai. 

If  the  software  documentation  omits  information 
about  using  an  RS'232  pri)iter,  or  the  information  is 
unclear,  write  or  call  the  company  that  publishes  the 
softioare.  Many  software  publishers  have  excellent 
custonter  sendee  departnwnts,  xehich  can  answer 
questions  like  yours.  And  contact  the  manufacturer  of 
the  printer  and  inteiiace,  describing  the  sofixvare  and 
how  you  have  your  computer,  interface,  and  printer 
hooked  up.  A  user  group,  too,  may  be  able  to  help. 

Some  RS-232  printers  (Brother,  for  example)  have 
two  inteiface  options:  RS'232  or  Centronics.  There  are 
Cojnnwdore-to-Centronics  interfaces  available  with  an 
emulate  mode-  -which  makes  your  printer  act  as  if 
it  were  a  real  Commodore  printer  (with  some  excep- 
tions, like  high-resolution  plotting). 

If  all  else  fails  and  you  are  an  intermediate  to 
advanced  machine  language  programmer,  you  could 
try  making  modifications  to  the  program.  First,  read 
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the  section  about  the  RS-232  port  in  the  Programmer's 
Reference  Guide.  Then  find  the  section  about  the 
Kernal  routines.  Three  of  them  are  used  to  open  a 
channel—SETLFS,  SETNAM,  and  OPEN.  Use  the 
hunt  or  search  option  in  your  ML  monitor  to  find  all 
instances  of  fSRs  to  those  routines  (assuming  the  soft- 
ware calls  the  Kernal  routines).  For  example,  }SR 
SETLFS  would  translate  to  20  BA  FE  Searching 
through  a  disassembly  is  difficult.  You  may  not  be 
able  to  make  the  necessary  modifications. 

Perplexed  By  Duplex 

I  would  like  some  information  on  the  difference 
between  half  and  full  duplexing.  1  read  about  it 
in  your  November  issue,  but  am  still  not  sure 
what  duplexing  means. 

Scott  Orr 

Most  bulletin  boards  and  information  sendees  operate 
in  full -duplex,  so  you  can  generally  leave  your  modem 
and  software  set  for  full-duplex. 

Normally,  pressing  a  key  on  the  keyboard  puts  a 
character  on  the  screen  of  your  TV  or  monitor.  The 
operating  system  polls  the  keyboard  and  decides  what 
needs  to  be  done  (print  a  letter,  stop  the  program, 
clear  the  screen,  etc.). 

But  if  you  call  a  bulletin  board  in  full-duplex,  the 
software  in  charge  reads  the  keyboard  and  sends  a  se- 
ries of  beeps  over  the  phone  line.  It  does  not  print 
anything  on  the  screen. 

At  the  other  end  of  the  phone  line  is  a  computer 
receiving  the  beeps  you  just  sent  out.  It  translates  the 
beeps  and  then  sends  them  right  back  to  you.  Your 
computer  hears  the  beeps  and,  finally,  prints  the 
character  on  the  screen,  based  on  what  came  over  the 
phone  line.  Every  time  you  type  something,  it  makes  a 
round  trip  to  the  other  computer  and  back  to  yours 
before  being  printed  on  the  screen. 

If  your  terminal  software  is  set  for  half-duplex, 
the  character  does  not  make  a  round  trip,  the  letter  or 
number  is  sent  through  the  phone  lines  and  also 
prints  to  the  screen  (directly  from  your  computer). 
This  can  cause  ddoouubblleedd  lleetteerrss  if  the  bul- 
letin board  thinks  you're  in  full-duplex  and  automati- 
cally echoes  all  your  characters. 

There  are  txoo  advantages  to  full -duplex.  First, 
you  know  the  bulletin  board  received  your  message 
because  evenj  character  goes  full-circle.  If  there's  elec- 
tronic noise  on  the  Hue,  garbage  appears  on  the 
screen.  Second,  when  you  log  on  and  type  a  password, 
it  can  be  made  invisible  (passwords  are  not  echoed 
back),  in  case  someone  is  looking  over  your  shoulder, 
tn/ing  to  get  a  peek  at  your  passxvord. ' 

Just  Numbers  In  Memory 

One  day  I  was  going  to  work  on  one  of  your 
MLX  programs.  I  entered  the  POKEs,  loaded 
MLX,  and  typed  2049  and  6842  for  beginning 
and  ending  addresses,  I  then  used  the  display 
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0040022 

Addlllon  Sublracllon 

0041012 

Mulllpllcatlon  Division 
Bo^  available  lor 
C-64,  Atari  H.C 
and  Appt^;  (fisk. 


8035022 

Zavxon 

Adam.  C-e4:  can. 
Atari  H.C;  disl< 
em)  cart;  Apple:  disk. 
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•Apple'' 
Atari' Computers 
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8230052 

11  un  For  The  Money 
CB4,  Alan  H.C. 
and  Apple:  tiish. 


8122062 

PItlnll  II 
AtJam.  Atari  H.C. 
cart;  CM: 
ditli  ana  cart. 


3100022 
Chopliller 
C-64,  Atari  H.C. 
disk  and  cart 
A{ipto:  disk. 


0044082 
Murder  Dy 
The  Oozon 
C^K  Apple:  disk. 


8123052 

Gruci;  tKC 
C-04.  Atari  H.C 
arvd  Apple:  dfsii. 


8216032 
Sc.istnlksr 
C-64,  Alari  H.C. 
aiKl  ^9pla:  disk. 


8101012 

Lode  Rjnner 
C-et,  Atari  H,C.; 
disk  and  cart 
Apple:  disk. 


8090042 
Riuur  Raid 
C-64:  drs*  and  csri: 
Atari  H.C,  Adam;  car*. 


8105072 

Zork  II 
Alari  H.C.  and 
Apple:  disk. 


8104082 

Zork  I 

Atari  H.C.  and 
Apple:  dtsk 


8150012 

Sunimer  Games 
C-64,  Alari  H.C. 
arvd  Appl@:dr£^. 


8149052 

iWnr  Games 
Adam:  carl. 


S102002 

Temple  of  Apshal 
C64.  Atari  H.C 

and  Apple:  disk. 


821 5042 
Beach' Head 
C-64,  Atari  H.C; 
disk. 


8103092 

Pitstop 

c-64.  Alari  H.C: 

cart. 


822906! 

Pitstop  II 
C-64,  Atari  H.C. 
and  Apple:  disk, 


Here's  a  great  selection  ol  sensational  soft- 
ware for  every  meriibor  of  the  fanrily— nt 
super  savings!  You've  seen  these  software  se- 
lections in  stores  anywhere  from  S19  95  and 
(jrp-yet,  now,  you  can  have  arty  fvra  for  the  fan- 
tastic low  price  of  only  $4.95  each!  That's  our 
way  ofintriTducingyoutotheColunnbia  Sot  tvrate 
Club— a  brand-new  service  that  delivers  (he 
best  software  (or  Atari"  Home  Compulors, 
Apple.*  Commodore  64.™  and  Adam"  systems 
How  the  Club  works;  about  every  6  weeks  (up 
lo  9  times  a  year)  you  will  receive  the  Columbia 
Software  Club  Magaiino.  In  11  you'll  lind  out 
about  an  exciting  variety  of  the  newest  softwara 
available:  simple  shoot-em-up  adventures, 
more  challenging  strategy  software,  learning 
softwara  to  help  the  entire  family  acquire  new 
skills— how  to  type,  master  basic  math,  budget 
your  finances,  and  much  more, 

In  addition,  each  Issue  ol  ttie  magazine 
announces  the  "Pick-Hit  SDlection"— an  out- 
standirvg  software  selection  specilicaliy  (or  your 
system.  If  you  want  only  this  Selection,  you  need 
do  nothing-it  will  be  sent  to  you  automatically  II 
you  want  one  of  the  alternate  selections-or 
nothing  at  all -just  tell  us  so  on  the  response 


card  always  provided,  and  mail  it  by  the  date 
Indicated.  Youfl  always  have  ten  days  to  make 
your  decision.  If  you  ever  receive  a  selection 
without  having  had  ten  days  to  decide,  you  may 
return  it  at  our  expense. 

The  selections  you  order  will  be  mailed  and 
billed  at  regular  Club  prices- which  currently  be- 
gin at  $24.95  and  are  less  than  list  prices!  (A 
shipping /hand( I ng  charge  and  applicable  sales 
tax  is  added.)  Remember,  you  don't  have  to  buy 
a  selection  every  lime  you  hear  from  us-your 
only  membership  obligation  is  to  purchase  four 
selections,  at  regular  Club  prices,  in  the  coming 
two  years.  And  you  may  cancel  membership  at 
any  time  after  doing  so.  It  you  decide  to  con- 
tinue, you'll  be  eligible  tor  our  generous  money- 
saving  bonus  plan. 

10-Day  Free  Trial;  we'll  send  you  complete  de- 
tails of  the  Club's  operation  with  your  introduc- 
tory selections.  I(  you  are  not  satisded  for  any 
reason  whatsoever,  just  return  everything  within 
10  days  for  a  full  refund  and  you  will  have  no 
(urfher  obligation.  So  act  now! 

All  applications  subject  la  ravlaw,  and  ih«  Columbia 
Software  Club  raservoa  Iha  right  to  rv|ect  any  ap- 
plication or  cancel  ar^y  membership. 
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command,  just  to  see  what  would  happen.  I  saw 
a  machine  language  program  until  line  5223.  1 
saved  the  mysterious  ML  to  disk,  turned  off  the 
computer,  and  loaded  the  program.  It  was  the 
BASIC  MLX  program.  How  did  a  machine  lan- 
guage program  turn  into  BASIC?  Can  you  clear 
things  up? 

Peter  Chu 
Either  MLX  was  already  in  memory  when  you  did  the 
POKES,  or  you  mistyped  the  POKEs.  You  saio  MLX 
looking  at  itself.  And  then  you  used  MLX  to  save 
MLX. 

Some  computer  users  have  the  misconception 
that  machine  language  (ML)  is  a  series  of  numbers 
POKEd  into  memonj,  while  BASIC  is  made  up  of  let- 
ters, numbers,  and  other  characters.  They're  right 
about  Ml,  but  not  about  BASIC.  A  BASIC  program 
may  look  like  letters  and  numbers  on  the  screen,  but 
in  memonf  it's  numbers,  just  like  machine  language. 

The  folloming  short  program  illustrates: 

10  REM  12345 

20  X=PEEK(43}+256*PEEK(44) !X=X-1 

30  PORJ=0TO16:PRINTJ;J+X;PEEK(J+X) :NEXT 

Make  sure  there's  a  space  after  the  REM  in  line 
10.  Type  RUN  (it  xoorks  on  the  64,  the  Plus/4  and  16, 
or  a  VIC  with  any  memory  expansion).  You'll  see 
three  columns  of  17  numbers.  Line  20  figures  out 
where  BASIC  starts  and  line  30  PEEKs  at  the  first  17 
bytes  of  the  BASIC  program. 

First  there's  a  zero.  Zeroes  mark  the  divisions  be- 
txvcen  lines,  although  they  can  be  used  for  other  pur- 
poses as  well.  There  must  also  be  a  zero  in  the  first 
byte,  before  the  program  starts.  The  next  two  bytes  are 
the  line  link,  a  pointer  to  the  next  line  of  BASIC.  On 
a  64,  for  example,  you'll  see  a  13  and  an  8.  Type 
PRimi3  + 8*256  and  the  result  is  2061  (where  the 
next  line  starts).  Note  the  zero  in  2060,  marking  the 
end  of  the  first  line. 

Next  you'll  see  the  line  number,  in  low- 
byte /high-byte  fonnat,  a  10  and  a  0  (10-\- 0*256  is  10). 
If  you  were  to  POKE  an  U  into  the  low  byte  and 
LIST  the  program,  you'd  see  that  line  10  has  been 
changed  to  11. 

Now  the  BASIC  program  begins.  143  is  the  token 
for  REM.  The  three  letters  of  REM  have  been  con- 
densed down  to  a  single  number.  When  ifou  type 
RUN,  BASIC  uses  this  number  to  look  up  the 
corresponding  BASIC  command.  Tokens  are  always 
numbers  between  128  and  255.  When  the  operating 
system  sees  this  number,  it  looks  up  command  143 
(REM)  ami  finds  that  it  should  skip  over  the  rest  of 
the  line.  The  computer  looks  for  a  zero,  marking  the 
beginning  of  the  next  line.  If  you  typed  LIST,  it  would 
look  up  the  spelling  of  command  number  143  and  find 
the  three  letters  R,  E,  and  M.  They  zuould  then  be 
printed  on  the  screen. 

POKE  a  153  into  the  location  currently  holding  a 
143,  and  LIST  the  program.  You  should  sec  that  REM 
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has  been  transformed  into  PRINT,  because  153  is  the 
token  for  PRINT. 

Next  is  a  32,  the  ASCII  value  of  a  space,  fol- 
lowed by  49,  50,  51,  52,  53.  These  five  numbers,  too, 
are  ASCII  values  (for  the  characters  1-5).  On  the 
twelfth  line  you  see  a  zero,  marking  the  end  of  line 
10.  The  next  two  bytes  are  the  line  link,  again.  The 
line  link  from  line  10  pointed  to  the  line  link  for  line 
20  (which  in  turn,  points  to  the  next  one).  And  the  20 
and  0  are  the  line  number. 

You  could  continue  PEEKing  memory,  seeing  how 
a  BASIC  program  is  changed  into  numbers,  until  you 
found  a  zero  (marking  the  end  of  a  line)  folknoed  by  a 
line  link  of  two  zeroes.  Three  zeroes  in  a  row  mark  the 
end  of  the  program. 

The  numbers  in  memonj  are  just  numbers.  They 
could  be  a  BASIC  program,  an  ML  program,  or  vari- 
ables of  some  kind.  You  and  the  computer  decide  how 
they'll  be  interpreted.  Type  RUN  and  the  computer 
assumes  there's  a  BASIC  program  in  memonj.  SYS 
makes  it  begin  executing  a  machine  language 
program. 

The  Loop  Doesn't  Work 

I  own  a  Commodore  64  and  am  experiencing  in- 
consistent results  with  FOR-NEXT  loops  when 
the  step  increments  are  not  integers.  For  ex- 
ample, F0RX=1T055STEP6:  PRINTX:  NEXT 
works,  but  changing  it  to  F0RX  =  .1T05.5STEP.6 
(dividing  everything  by  ten)  does  not.  Here  are 
the  results  of  the  two  loops: 
1      .1 
7      .7 

13  1,3 

19   1.9 

25   2.5 

31   3.1 

37   3.7 

43   4.30000001 

49   4.90000001 

55 
Whole  numbers  work  as  expected,  hut  not 
fractions.  Not  only  does  5.5  not  appear  on  the 
list,  but  what  gives  with  the  extra  digits?  Using 
real  numbers  in  loops  is  a  vital  part  of  a  program 
I  am  working  on. 

Richard  Lake 
Imagine  a  person  counting  up  to  ten  by  thirds.  But 
before  beginning,  the  person  (who  doesn't  know  haw 
to  add  fractions)  converts  1/3  to  .333  and  finishes 
zoith  9.99  instead  of  10.  The  result  is  incorrect  and 
you  can  blame  the  laws  of  math  for  not  allowing  1/3 
to  be  translated  into  a  decimal  fraction. 

Your  computer  is  like  that  person  loho  can't  add 
fractions.  Base  ten  numbers  like  .6  or  .1  have  to  be 
translated  into  their  binary  equivalents  in  floating- 
point format  before  any  math  is  done.  You  loon't  have 
problems  with  numbers  like  .5  or  .25,  because  they  are 
made  up  of  powers  of  two,  But  other  numbers  may 
contain  a  slight  inaccuracy.  As  you  add  up  the  num- 
bers, the  inaccuracy  groivs  larger  and  larger,  leading 


TTieENDo/DINKETY- 
DINK'DINK. 


.nnouncing 
the  first  computer 
rrmsic  program  that 
actually  sounds  like. 


music 


LET'S  FACE  IT.  Up  till  now,  music 
programs  for  your  home  computer 
have  all  sounded,  well,  pretr^'  lame. 
There  were  the  ones  that  resembled 
little  electronic  music  boxes,  remem- 
ber? And  then  there  were  those  that 
sounded  like  so  many  burps. 

Enter  Music  Construction  Set.™  It's 
the  first  music  program  that  really 
makes  use  of  the  power  of  that  ma- 
chine you've  got.  If  you're  a  serious 
student,  this  means  you'll  be  able  to 
work  with  an  intricacy  and  range  of 
sound  quality  you've  never  heard  be- 
fore on  a  computer.  And  if  you  know 
nothing  about  music,  you'll  find  some- 
thing even  more  important.  Namely, 
that  this  thing  is  simple  enough  to 
be  a  lot  of  fun. 

Take  a  good  look  at  this  screen 
because  it,  you,  and  a  joystick  are  the 
whole  story  here. 

That's  you  at  the  right  end  of  the 
staff  of  notes  -  the  little  hand.  Move 
the  joystick,  and  you  move  the  hand. 
Use  it  to  carry  notes  up  to  the  staff. 
Lay  in  rests,  signatures,  clefs,  then  point 


lower  right 
hear  the 


to  the  little  piano  in  the 
and  li.sten,  because  you 
whole  thing  played  back. 

Move  those  little  scales  in  the  mid- 
dle up  and  down  to  vary  the  music's 
speed,  sound  quality,  and  volume.  Use 


ComsthuctiowseT 


the  scissors  to  cut  out  whole  measures, 
then  use  the  glue  pot  to  paste  them 
in  somewhere  else.  Got  a  printer? 
Great,  Print  the  score  out  and  show  it 
off  to  your  friends. 

But  what  if  you're  not  up  to  writing 
your  own  stuff  yet?  No  problem. 
There  are  twelve  pieces  of  music  al- 
ready in  here,  from  rock  n  roll  to 
baroque.  They're  fun  to  listen  to,  and 
even  more  fun  to  change.  (Apologies 
to  Mozart.) 

The  point  is,  the  possibilities  are 
endless.  But  if  you're  still  skeptical, 
\'isit  your  nearest  Electronic  Arts  dealer 
and  do  the  one  thing  guaranteed  to 
send  you  home  with  a  Music  Con- 
struction Set  in  tow. 

Boot  one  up.  Point  to  the  piano. 
And  listen. 


ELECTRONIC  ARTS'" 

MUSIC  CONSTRUCTION  SET  bi  now  avoibbl?  for  Apple  II,  11 4-,  lie,  and  Comnvtxkstc  64  com^tefi.Thc  Appls  veriJcHi.  wlih  n  M<vl(iritEh(TaTid™(>lav*  c  kortla  ftttiptatix.  noics  each-'Ilic  Comtmjdei're  vt^Rum  pjay*  chc^rdi 
of  149  lu  ihrw  ftOCM  each,  Apidc  h  ■  rcfitteml  trwitm^rk  t'f  Apple  Cprnpufcr  Commodfirc  is  a  icRistcrcJ  TrncicmuTV  i^f  CctlUJTHHlifrp  Bij*LniC**  MachiTW^,  Inr     Fnr  rnoi'**  infrwrn-Triirm  aboui  ELEcrrtmic  AtIi,  wtnc  um  nE  271^ 

Oimpu"  Dnvc ,  Sun  M^tw.  CA  fM40  >  tu  fill  H 1 5M7 1  -7 1 7 1 


WEST  COAST  COMMODORE 

ASSOCIATION,  INC. 

PRESENTS 


THE 
COM 

SHOW 


FEBRUARY  Sth  &  lOth 

CATHEDRAL  HILL  CONVENTION  CENTER 

Call  BOO- 227- .4730  for  iTotei  reaer-vocions 

•  100  VENDOR  BOOTHS  d  DISPLAYS 

'  NATIONAL  COMMODORE  SPEAKERS 

•  SHOW  SPECIALS  8  DfSCOUNrS 

•  SEE  THE  LATEST  INNOVATIONS  IN  HARDWARE/ 
SOFTWARE  TECHNOLOGY  FOfi  THE  COMMODORE 
MARKET 

REGISTRATION  FEES 

PRE. REGISTRATION  2  DAY      JIO  00 

WAIK-IN  2  DAY      $12,50 

ONE  DAY      J?.50 

FOR  MORt   INhORMATtON  AND  Dt.TAILS  ON 
ADVANCE  TICKET  SALES  AND  BOOTH  SPACE  CONTACT: 

WEST  COAST  COMODDRE 

ASSOCIATION.  INC. 

P.O.  BOX  2-1Q31C 

SAN  FRANCISCO,  CALIFORNIA  94121 

K15)9B2-1040  BETWEEN  SAM-SPM  PST 


to  numbers  like  4.30000001. 

As  you  have  noted,  whole  numbers  aren't  subject 
to  rounding  errors.  Integers  can  alioays  be  expressed 
as  a  binary  number;  your  64  translates  them  correctly 
into  base  two. 

The  same  type  of  problem  is  encountered  loith  all 
computers  ivhich  use  floating  point  munbers  (includ- 
ing the  Apple  ami  IBM).  Atari  computers,  however, 
use  a  format  called  Binary  Coded  Decimal  (BCD). 
BCD  is  more  accurate,  but  can  be  slower  than  floating 
point.  A  BCD  number  can  also  take  up  a  lot  more 
memonj  than  a  floating  point  number. 

One  zoay  to  fix  your  FOR-NEXT  loops  would  be 
to  use  Binary  Coded  Decimal.  It's  available  on  the  64, 
but  only  in  machine  language,  unfortunately. 

There  are  a  couple  of  simple  BASIC  solutions. 
Since  integers  are  accurate,  use  only  integers  in  loops; 
FORX  =  lTO55STEP6:PRINTX/10:NEXT 

This  solution  may  not  be  entirely  acceptable, 
depending  on  what  you  want  your  program  to  do.  If 
you  must  have  fractional  step  sizes,  try  this: 

F0RX=.1T05.5STEP.6:  X  =  VAL(STR$(X));  PRINTX: 
NEXT 

By  changing  the  number  to  a  string,  and  then 
taking  its  VALue,  you  effectively  eliminate  the  slight 
inaccuracies.  They're  still  there,  but  they  don't  add 
up.  You  may  find  it  takes  a  little  longer  to  complete 
the  loop,  but  the  results  will  be  more  accurate.        Qt 
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Good  news  for  people 
tired  of  playing  games. 

INSTA  home  business 
software  from  Microsci. 

Designed  exclusively 
for  vour  Commodore  64" 
the  INSTA  library  lets 
yoi]  run  home  business 
programs  like  the  Insta- 
Writer  word  processor, 
Insta-Calc  spreadsheet, 
Insta-File  data  base  man- 
ager and  much  more. 

So  you  can  write,  orga- 
nize, file,  graph,  calculate. 

INSTA  home  business 
software  from  Microsci. 

Because  there's  more  to 
your  Commodore  64 
than  Just  fun  and  games. 

l-'(ir  more  inforiiialion,  tall  or  write  Mitrusd 
at  2168  SoLlli  Hailiaway  StrciH,  SsiUa 
Ann,  California  927K.  (714)  24l-360(J,lblex 
910-;N0-ii7a'J, 


CtimmodorfM  Is  a 
Ifiidt^rfiarknf 
Comrnodore  Busi- 
ness Machines,  Inc. 


//-SCI 


MICROSCI 

ASTANDUNCO 


QISM.Mirnwi.  Inr. 
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DUST  COVERS 

ir  CUSTOM  MADE  TO  FfT 

*  Heavy  32-oi.  VINYi  ANTI-STATIC 

■k  EXTENDS  EQUIPMENT  LIFE 

i(  Choice  of  Colors  U.  Tan  or  Brown 

COMPUTERS: 

C-M/VIC20 7.00 

KETBOARD    COVERS   FOR   ATARt; 

APPLE  lie;  IBM;  KArPRO;  TI9«..  S.OO 

DATASETTt    (OLD) 5.00 

OATASETTt    IMIW,   CIN)    5.00 

DISK  DRIVES: 

C-1S41   B.OO 

MSO  S/D;   APPLE  S/0  S.OO 

MSD    D/D;    APPU    D/t>   UNIT  10.00 

PRINTERS   (DOT   MATRIX): 

C-152i;    MPMOl     ...  10.00 

ClSZft;  BMC  BXOO;  BMC  BXSOF/T  13.00 

GEMINI     ID/tOX;    DELTA    TO    13.00 

GEMINI     15/1SX;    DELTA     IS    16,00 

EPSON   MXSO;   RXBO;   RXBDF/T   .,..13,00 

EPSON     FX80:     FX80F/T      13.00 

EPSON    MXlOO:     FX100  16.00 

PANASONIC    KXPIOSD;    CARDCO    13.00 

MONITORS: 

C-1702     COLOR 16.00 

BMC    COLOR 1600 

SANYO   CRT   36   (GREEN)     14.00 

AMDEK   COLOR   I     16,00 

VIDEO  RECORDERS: 

EOR  MOST  RECORDERS  .,,„  13.00 
(CUT-OUT    FOR    CLOCK) 

Orrtci  hy  slntinp  NAME  und  MODEL 
anti  COLOR  CHOICE  TAN  or  BROWN  En- 
eloLC  check  Of  M.O  4-  1.50  Ship  B,Hdlo, 
Cjlilornia   Rci.    Intlmic   6.5*%    Sales   Tajt 


SPECIAL  COVEaS  WILL  8E  MADE  TO  YOUB 
DIMENSIONED  SK£ICH.  SEND  YOLJP  RE 
OiyiBEMENTS   FOR  OLJR   LOW   PHtCE  OUOIES. 


Iffi  CROWN  CUSTOM  COVERS  fflf 

960«   SHELLYFIELD   ROAD 

DOWNEY,   CA    90240 

(213)   862-8391 
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You  deserve  the  best.  You've  earnecl  it.  Now  reward  yourserf  with  a  session  of  Night  Mission  PINBAL.L, 
the  most  realistic  and  challenging  arcade  simulation  ever  conceived!  ■  Stunning  graphics  and  dazzling 
/-— ^^^     _-]7n   sound  effects  put  Night  Mission  PIN  BALL  in  a  class  by  itself.  Game  features:  multl- 
-y^  ^m?,  !*3iit      ball  and  multi-player  capabilities,  ten  different  professionally  designed  levels  of  play, 
■nc:.  gf* « 'J  — >H      and  an  editor  that  lets  you  create  your  own  custom  modes.  ■  So  take  a  break  with 
cSir  '  *  a   I  *      Night  Mission  PINBALL  from  SubLOGIC.  Winner  of  Efectrontc  Games  magazine's 
"^Bl'-A  '   '      1983  Arcade  Award  for  Best  Computer  Audio/Visual  Effects. 


iB^^^Si^sS^^SKl 


See  your  dealer 


or  write  or  call  for  more  informal  ion. 


[o)LOGIC 


Order  Line:  800  /  637-4983 


IJ  M  mT^I  tf"£l  ITijl 


713  Edgebrook  Drive 
Champaign  IL  61820 

(217)  359-8482  Telex:  206995 


TC'v'r. 


COMPUTING 


or  families 


The  Computer  Piano  Teacher 


Fred  D'Ignazio,  Associate  Editor 


When  I  was  a  kid,  I  asked  my  parents  for  piano 
lessons  on  my  eighth  birthday.  It  was  one  of  the 
biggest  mistakes  of  my  life. 

The  piano  lessons  completely  changed  my 
attitude  about  the  piano.  Before  the  lessons  be- 
gan, 1  had  banged  on  the  family  piano  every  day. 
But,  after  my  lessons  began,  1  played  less  and 
less  often,  until,  by  my  ninth  birthday,  1  only 
played  two  days  a  week;  the  day  before  my  les- 
son and  the  day  of  my  lesson.  All  the  other  days 
I  stayed  as  far  away  from  the  piano  as  I  could. 

Playing  For  The  Teacher 

Why  the  big  change?  Before  I  started  taking  les- 
sons, 1  was  playing  the  piano  for  myself.  After 
my  lessons  began,  1  was  playing  for  the  teacher.  I 
played  what  she  wanted  me  to  play,  how  she 
wanted  me  to  play,  and  when  she  wanted  me  to 
play  it.  I  was  on  her  schedule,  not  mine,  and  I 
resented  it  terribly. 

But  since  I  couldn't  articulate  my  resentment 
at  the  time,  I  took  the  easy  way  out  and  became 
perverse.  I  "forgot"  to  practice,  I  "forgot"  to 
show  up  on  time  for  my  lessons.  I  "forgot"  my 
sheet  music.  I  suffered  through  endless  ailments 
that  affected  my  fingers  and  hands.  1  complained 
of  blurry  vision,  pains  in  my  lower  back,  and 
even  spent  one  summer  trying  to  sneeze  my  way 
through  every  lesson. 

I  must  have  been  pure  torture  for  the  end- 
less stream  of  kindly  women  who  had  the  mis- 
fortune  of  becoming  my  piano  teacher.  They 
would  lecture  me,  harangue  me,  plead  with  me, 
and  beg  me  to  practice,  but  1  never  did.  And  in- 
stead I  wasted  their  time  and  my  time  for  six 
long  years  before  my  parents  finally  gave  up  and 
discontinued  my  lessons. 

1  was  14  when  I  stopped  taking  piano  les- 
sons, and  in  the  22  years  since  I  stopped  taking 
lessons,  I've  probably  only  sat  down  at  the  piano 
ten  times. 

Catie's  Turn 

Now  my  nine-year-old  daughter  Catie  is  in- 
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terested  in  the  piano,  and  she  wants  my  wife  and 

me  to  let  her  start  taking  lessons. 

How  can  1  explain  to  Catie  that  piano  les- 
sons killed  my  interest  in  the  piano  and  smoth- 
ered whatever  ability  I  had  to  become  a  decent 
musician?  How  can  I  tell  her  how  angry  I  am  at 
myself,  my  parents,  and  all  those  poor  innocent 
piano  teachers?  All  I  know  is  that  when  I  see 
that  Catie  is  interested  in  the  piano,  I  am  very, 
very  wary, 

1001  Ways  To  Play  "Heart 
And  Soul" 

What  makes  it  worse  is  that  Catie  is  just  like  I 
used  to  be  (before  the  lessons):  She  is  a  piano 
addict.  She  comes  in  from  school  every  afternoon 
and  heads  straight  for  the  piano.  When  she 
walks  by  the  piano  room  door,  she  always  slips 
into  the  room  and  plays  a  few  bars  of  her  favor- 
ite song,  "Heart  And  Sou!."  In  fact,  she  plays  the 
song  incessandy.  We  hear  it  eariy  in  the  morn- 
ing, late  at  night,  and  all  day  long  on  weekends. 

Catie  doesn't  play  the  song  mechanically.  In- 
stead, she  has  become  a  "Heart  &  Soul"  vir- 
tuoso. She  plays  it  fast.  She  plays  it  slow.  She 
plays  it  several  octaves  too  high.  She  plays  it 
several  octaves  too  low.  She  reverses  the  chords. 
She  adds  new  chords.  She  plays  it  (at  last  count) 
23  different  ways.  And  she  adds  a  new  variation 
every  other  day. 

My  wife  Janet  and  I  have  heard  "Heart  And 
Soul"  so  many  times,  in  so  many  ways,  that  we 
are  climbing  the  walls.  When  Catie  slips  into  the 
piano  room  and  begins  banging  away,  my  wife 
and  I  sprint  from  the  kitchen  or  study  and  slam 
the  door  shut.  We  are  desperate  parents, 

Catie  is  driving  both  of  us  crazy.  Yet  we  are 
very  proud  of  her.  We  submit  to  this  daily  tor- 
ture willingly  because  we  value  Catie's  interest  in 
the  piano  and  her  originality  and  experimentation. 

We  may  soon  invest  in  a  couple  pairs  of 
extra-thick  ear  muffs,  but  we  will  not  tell  Catie 
how  to  practice,  when  to  practice,  or  what  to 


We  don't  care 
which  computer  you  own. 

We'll  help  you 
get  the  most  out  of  it. 


CompuServe  puts  a  world  of  information,  communications,  and  entertainment  at  your  fmgertips. 

Ttie  videotex  service  for  you,  no  matter 
which  computer  >'uu  own.  To  buy  a  Starter 
Kit,  see  >wir  nearest  computer  dealer. 
lb  receive  our  informative  brochure  or  to 
order  direct,  call  or  write: 

CompuServe 

Consumo/  inrarmation  Service.  R  O  Box  20212 
liODO  Ardnylon  Centre  Blvd..  ColumDus.  OH  43320 

800-848-8199  m  ONo  Cmi  e  14-45 7<>802 
An  HSR  Block  Company 


CompuServe  is  the  easy  to  use  videotex 
service  designed  for  the  personal 
computer  user  and  managed  by  the  com- 
munications professionals  who  provide 
business  information  services  to  over  one 
fourth  of  the  Fortune  500  companies. 

Subscribers  get  a  wealth  of  useful, 
profitable,  or  just  plain  interesting  infor- 
mation like  national  news  wires,  electronic 
tjanking  and  shop  at  home  services,  and 


sophisticated  financial  data.  Plus,  a 
communications  network  for  elettrui  lic 
mail,  a  bulletin  tK)ard  for  selling,  swap- 
ping, and  f)ersonal  notices  and  a  multi- 
charaiel  CB  simulator. 

You  get  games  on  CompuServe,  too. 
Classic  puzzlers,  educational,  sports  and 
adventure  games  and  fantastic  space 
games  featuring  MegaWturs,  the  "ultimate 
computer  conflict," 


practice.  We've  made  it  clear  to  her  that  the 
piano  is  her  project,  and  what  she  does  on  the 
piano  is  her  business. 

Interviewing  Piano  Teachers 

We  have  thought  about  getting  Catie  a  piano 
teacher.  About  two  months  ago,  I  interviewed 
five  piano  teachers,  and  finally  gave  up.  All  of 
them  looked  and  sounded  like  my  old  piano 
teachers.  They  wanted  Catie  to  play  the  same 
kinds  of  introductory  pieces.  They  emphasized 
sight-reading  and  other  mechanical  skills  in  place 
of  musical  enjoyment,  creativity,  and  originality. 
They  didn't  seem  the  least  bit  interested  in 
Catie's  interest  in  arranging  and  composing  mu- 
sic. And  they  had  no  plans  to  teach  Catie  about 
the  wider  cultural  and  historical  dimensions  of 
music.  Instead,  the  lessons  would  consist  of  30 
minutes  a  week  of  learning  only  those  things  the 
teachers  wanted  Catie  to  learn. 

A  Special  Teacher  lor  Catie 

I  could  imagine  Catie's  enthusiasm  for  the  piano 
drying  up  after  only  a  couple  lessons.  So  1  said 
good-bye  to  the  teachers,  and,  instead,  went  out 
and  bought  a  special  piano  teacher  for  Catie — 
the  Colortone  Keyboard.  The  keyboard  works 
with  our  Commodore  64;  it  costs  $79.95  and  is 
available  from: 

Waveform  Corporaiiou 
1912  Bonita  Wa\f 
Berkeley,  CA  94704 
(415)  841-9866 

The  Colortone  Keyboard  is  a  flat  membrane 
(touch-sensitive)  plastic  keyboard,  measuring 
9-1/2"  by  15",  with  two  octaves  of  piano  keys 
and  14  special -function  keys.  It  plugs  into  the 
first  joystick  port  on  the  64.  A  disk  program 
comes  with  the  keyboard  and  must  be  loaded 
before  the  keyboard  will  work. 


Catie  uses  the  keyboard  to  do  six  things  she 
cannot  do  by  herself  on  the  piano.  First,  she 
plays  the  rainbow-colored  "Touch  Harp"  strip 
above  the  piano  keys  and  creates  beautiful  se- 
quences of  notes  like  waves  breaking  on  a  shore. 
Freeing  her  from  pressing  the  individual  keys  on 
a  regular  piano  keyboard  enables  her  to  create 
melodies  based  on  many  more  notes  and  from 
more  complex  patterns  of  notes. 

Second,  when  Catie  creates  her  own  music, 
certain  keys  are  masked  and  are  not  playable. 
This  helps  her  create  songs  that  sound  good 
without  a  great  deal  of  painstaking  effort.  It's  like 
putting  Catie  on  a  pair  of  musical  roller  skates. 
She  creates  songs  twice  as  quickly  as  she  does  on 
a  piano  because  she  can  play  more  notes  easily 
(with  her  relatively  short  fingers),  and  she  feels 
confident  enough  to  experiment. 

Third,  when  she  creates  a  new  song,  she  al- 
most always  records  it  and  saves  it  to  disk.  Later 
in  the  day,  or  that  evening,  we  hear  Catie  creat- 
ing new  music,  and  we  hear  a  "recital"  of  songs 
Catie  has  composed,  played,  and  recorded  earlier 
in  the  day. 

This  ability  to  recall  music  she  made  earlier 
has  helped  give  Catie  a  historical,  or  compar- 
ative, perspective  when  creating  new  music.  Now 
she  can  browse  through  songs  she  created  yes- 
terday or  last  week,  and  relate  them  to  what  she 
is  creating  now.  Often  she  creates  new  songs  by 
borrowing,  refashioning,  and  ornamenting  por- 
tions of  earlier  songs. 

Fourth,  Catie  gets  to  see  the  notes  on  the 
screen  as  she  plays  them.  This  has  helped  her  get 
an  appreciation  for  "written  music"  as  opposed 
to  music  that  she  makes  up  herself  or  plays  by 
ear.  Catie  has  learned  how  to  sight  read  music  by 
noting  which  keys  generate  which  notes  on  the 
screen.  She  has  taken  this  skill  back  to  the  piano, 
where  she  is  teaching  herself  to  read  sheet  music 
and  to  copy  down  some  of  her  own  songs  onto 
sheet  music  paper, 

Fifth,  thanks  to  the  Colortone  Keyboard  and 
software,  Catie  now  looks  at  creating  music  the 
same  way  she  looks  at  writing  a  story  on  a  word 
processor.  She  no  longer  whips  out  a  piece  of 
music,  then  abandons  it,  going  on  to  something 
new.  Instead,  she  edits,  plays,  and  fiddles  with 
everything  she  creates.  She  chooses  from  12 
musical  scales  and  changes  the  scale  of  the  piece 
up  or  down.  She  chooses  from  eight  musical  in- 
struments and  shifts  back  and  forth  between 
instruments.  She  speeds  up  the  tempo  of  the  mu- 
sic, or  slows  it  down.  And  she  fixes  on  certain 
bars  in  the  music  that  she  really  likes,  and  she 
plays  them  over  and  over  (like  "Heart  And 
Soul").  Later,  she  uses  these  bars  as  musical 
"ideas"  in  her  new  songs. 
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*'Now  Your  Commodore  64 
Can  Print  Like  a  Prol '' 


Grappler  C& 


Piiiter  Interface 
The  Revolutionary  Printer  Interface  for  the  Commodore  64^^ 


A  New  Era  in 

Commodore  Printing  Power 

Grappler  CD  offers  the  first  complete  answer  to 
your  printer  Interfacing  requirements,  witfi  many 
powerful  capabilities  unique  in  tfie  Commodore 
marketplace.  Complete  signal  translation  allows 
many  popular  name  brand  printers  to  operate 
perfectly  with  the  Commodore  64,  or  to  imitate 
Commodore's  own  printer.  Even  Commodore's 
graphic  character  set  can  be  reproduced  on 
Epson,  Okldata,  Star,  ProWriter  and  other  popular 
printers. 

Exclusive  Grappler  CD  features  provide  a  variety 
of  graphic  screen  dumps,  text  screen  dumps  and 
formatting.  No  other  Commodore  interface  can 
offer  this. 

If  you  own  a  Commodore  64... 

If  you're  serious  about  quality,  trouble  free 
printing...  You  need  the  Grappler  CD. 

Contact  your  nearest  Commodore  dealer  or  call 
Orange  Micro  for  a  dealer  near  you. 


A  Uniquely  Intelligent  Interface: 

•  Prints  Screen  Graphics  Without  Software 

•  Graphics  Screen  Dump  Routines  Include 
Rotated,  Inversed,  Enhanced  and  Double  Sized 
Graphics. 

•  Full  Code  Translation  From  Commodore's  PET 
ASCII  to  Standard  ASCII,  the  Language  of  Most 
Printers. 

•  Complete  Emulation  of  the  Commodore  1525 
Printer  for  printing  of  Commodore's  Special 
Cfiaracters. 

•  Dip  Switch  Printer  Selection  for  Epson,  Star, 
Okidata,  ProWriter  and  other  popular  printers. 

•  Conversion  Mode  for  Easy  Reading  of  Special 
Commodore  Codes. 

•  Text  Screen  Dump  and  Formatting  Commands 

•  22  Unique  Text  and  Graphics  Commands 

HOfanqe  micro 

SI  ^  inc. 

1400  N.  LAKEVIEW  AVE.,  ANAHEIM.  CA  92807  U.S.A. 
(714)  779.2772  TELEX;  183S11CSMA 
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Coitimodore  64* 
pitk  184.85 


TYPING  TUTOR  +  WORD  rNVADERS 


^^  .     _.        _  REVIEWERS  SAY; 

■^S  T**'"      ^»»»  ^S  ijre  have  seen  yet.  **«*+' 
■M*o»^^l..-^;^^  INF0-S4 

■3^^"^     ,    >yJ&C.'!A  "Computer  aldeet  Instruction  at 

m^       j-j^^^-    "^"''S  i's  best."  Commanttar 

Mpf  i.-  '.^-^^LJ  ^  "This  IS  an  excellent  program 

V^^^SE^^;,'       ^  that  makes  typing  practice  an 

m^^^^^Vt^^^'     ^ft  enjoyable  pastime  Instead  of 

■^^^^^r^^^L^i^ft  boring  drudgery." 
VHjF^BBM|^ft  DILITHIUM  PRESS 

■^■i^^^^P^^^^S  Rated  the  BEST  educational 

■■^^^^^B^^*  program  for  the  VIC  20 
Wf^^^^^^^^^^  CreatWfl  Camputlng 

'^^^  CUSTOMERS  SAY: 

",  ,  ,  deligtvled  with  my  son's 
progress  ...  he  is  the  only  one  in  his  second  grade  class 
who  touch  types  at  the  computer." 

Your  Typing  Tutor  is  an  excellent  program  ...  our  4 
children  literally  wail  In  line  to  use  it." 

"Thoroughly  satisllod,  can't  believe  how  last  I've  learned  to 
type.  I've  neuer  typed  before." 

In  daily  use  by  schools  across  the  USA. 


NEWI  CDmmDdore  Plus/4  or  16   . .  .Tapa  $21.05  Disk  $24.95 

Commodore  M    Tape  521  95  Disk  S24  95 

VIC-20  (unexpanded)    Tape  S21.95 

rFR  (FLIGHT  SIMULATOR) 


REALISTIC  AIRCRAFT  RESPONSE 

■Has  a  Quality  of  realism  whrch 
sets  It  apart  Irom  others,  even 
those  I've  tested  in  flight  school." 
Compute's  Gazette 
"Great  program'"     INFO-64 
"It  is  iremenaous  fun. " 

Compute's  Gaialts 
Flight  tested  by  an  air  traffic 
controller,  two  skilled  pilots  and 
an  elemenlary  school  class. 
Highly  recommended  by  all." 

MIdnite  Gazette 
"This  is  an  unbelievably  realistic 
simulation  of  the  difficulties 
facing  a  pilot  in  instrument  fly 
ing  I'm  a  747  pilot  and  t  thinks  that  this  simulation  could  do 
a  lot  to  improve  Ihe  reactions  and  instrument  scan  habits 
of  even  very  experienced  pilots."       747  pilot 

NEWl  Commodoro  Plua/4  or  16 Tape  or  Disk  $29.95 

Commodore  64    Tape  or  Disk  S29  95 

VIC-20  (unoipanded)   Cartridge  S39.95 


Shipping  and  handling  £i  00  per 
order.  CA    residents  add  6%  tan 


iiCiVDEri1¥ 

SOFTL4//1RE   S         • 

P.O.  Box  6277    San  Rafael,  CA  94903    (415)  499-0850 


Last,  she  is  developing  a  real  sense  of 
rhythm  from  strumming,  tapping,  and  sliding  up 
and  down  the  harp  strip  and  from  synchronizing 
her  own  playing  with  the  12  preprogrammed 
songs  that  come  with  the  Colortone  software. 

A  "Pre-Teacher"  For  Beginners 

The  Colortone  Keyboard  is  not  meant  to  replace 
a  music  teacher.  It  cannot  teach  many  of  the  im- 
portant ingredients  of  discipline,  basic  facts,  and 
techniques  about  playing  the  piano.  As  yet,  only 
a  real  piano  teacher  can  do  that. 

On  the  other  hand,  when  formal  piano  les- 
sons come  too  early,  they  can  stifle  a  child's  in- 
terest in  the  piano.  What  has  been  play  for  the 
child  becomes  work.  And  the  child's  natural 
curiosity  and  creativity  are  blunted  in  favor  of 
rote  drills  and  the  mastery  of  proper  technique. 

That's  why  computer  products,  like  the 
Colortone  Keyboard,  can  fill  a  real  need  for  a 
child.  They  act  as  "pre-teachers"  that  prepare  a 
child  for  formal  lessons.  They  can  give  her  the 
time  and  confidence  to  develop  her  own  abilities 
and  attitude  toward  playing  the  piano.  When  she 
has  this  foundation,  she's  ready  for  a  teacher. 
Then  she  can  take  what  the  teacher  has  to  offer 
and  build  it  into  her  own  schedule — her  own 
plan — for  mastering  the  piano.  0 


Now  there's  PASCAL 
far  the  Commadore  64. 
And  at  a  mini  price. 

Kyan  PASCAL  is  a  luil-featured  implementation  of  PASCAL 

-not  a  subset!  With  these  features; 

□  tiigfi-performance  compiler  and  comprehensive  set  of 

error  messages  for  faster  debugging 
D  speeds  up  lo  40  times  tasier  \han  Commodore  Basic 
a  built-in  full  screen  editor 
n  support  tor  files,  pointers,  record  types,  sets  and  ordinal 

types  used  in  sophisticated  data  structures. 
D  pius,  a  comprehensive  tutorial  manual  iliustrating  the 

speed  and  power  ol  PASCAL  through  sampie  programs. 
Kyan  PASCAL  iets  you  develop  programs  on  your 
Commodore  64  that  are  transportable  to  most  mainframes. 
So  Its  perfect  for  students  and  working  ai  home. 

Thy  It  for  IS  days. 

Order  Kyan  PASCAL,  and  if  you're  not  completely  satisfied. 
return  tfie  diskette  and  manual  within  15  days  for  a  full  refund 

Kyan  PASCAL  with  comp/ete  tutorial  manual 549.95 

(Add  S4.50  per  copy  for  postage  and  tiandiing.  S9.50  out- 
side Nortti  America.  California  residents  add  6.5%  sales  tax.) 

To  order,  call  415/775-2923. 

[VISA  and  MasterCard  accepted.) 

Or  send  check  or  money  order  to:  Kyan  Software, 

Suite  183,  1850  Union  Street,  San  Francisco,  CA  94123. 

Sorry,  no  CO  D.  orders  accepted. 


Dkyan 


FINALLY 

A  FOOTBALL  GAME 

THAT'S  IN  A  LEAGUE 

OF  ITS  OWN. 


In  1983,  Gamestar's  STARBOWL™  FOOTBALL 
claimed  BEST  COMPUTER  SPORTS  GAME  honors 
from  Electronic  Games  magazine. 

Instead  of  resting  on  our  laurels,  we  were 
challenged  to  new  heigtits.  Witti  award-winning 
STAR  LEAGUE™  BASEBALL,  ON-COURT™  TENNIS 
and  now  ON-FIELD™  FOOTBALL,  the  most 
innovative  gridiron  game  ever  created  for  the 
home  screen. 


ON-FIELD™  FOOTBALL 

Actual  Commodore  64™  screen-Other  versions  may  vary 

PLAYER  PERSPECTIVE  GRAPHICS™ 
MAKE  THE  DIFFERENCE 

Most  football  games  loolt  pretty  much  atil<e. 
They  stick  you  up  in  the  pressbox  and  make  you 
play  the  game  from  a  distance.  That's  why  we 
created  Player  Perspective  Graphics™.  It's  an 
animation  technique  that  let's  you  feel  like  you're 
on  the  field.  So  you're  right  in  the  middle  of  the 
action,  not  just  watching  it  from  the  pressbox. 

PLAY  VIDEO  FOOTBALL  LIKE  YOU 
REALLY  PLAY  FOOTBALL 

Most  of  us,  frankly  don't  play  pro-style  football. 
We  play  pick-up  games  with  friends  on  the  beach 


or  schoolyard.  That's  why  ON -FIELD™  FOOTBALL 
features  wide  open,  4-on-4  action.  Multiple 
formations  where  you  call  (create)  your  own  plays. 
And  the  ability  to  fine-tune  your  starting  offense. 
So  you  can  use  the  same  plays  and  strategies 
you  use  when  playing  for  real.  It's  the  essence 
of  football,  finally  brought  to  the  home  screen, 

CHALLENGE  SUPER  BOWL-QUALITY 
COMPUTER  TEAMS 

When  you  challenge  a  computer  team  you'll 
learn  the  real  meaning  of  awesome.  That's 
because  "floating  intelligence"  lets  the  computer 
vary  its  play  with  yours.  Which  means  it'll  take 
more  than  luck  or  a  few  trick  plays  to  beat  these 
guys.  Whether  you're  a  rookie  or  a  pro. 


ON-RELD™  FOOTBALL 

Actual  Commodore  64™  screen-Other  versions  may  vary 

ON-FIELD™  FOOTBALL  is  available  now  for  the 
Commodore  64™.  Look  for  it  at  your  local  software 
dealer.  Or  write,  GAMESTAR,  Inc.,  1 302  State 
Street,  Santa  Barbara,  CA  931 01 .  Or  call  805- 
963-3487. 


WE  BRING  SPORTS  ALIVE 


C19a4  GAMESTAR,  INC. 
ALL  RIGHTS  RESERVED 


Commodore  64  ts  a  trademark 
ot  Commodore  Electronics.  Ltd, 


Commodore  64 

MUSIC 

For  Non-Musicians 


Kathy  Yakal,  Feature  Writer 


It  doesn't  matter  whether  you've  ever  touched  a  musical 

instrument,  or  think  "timbre"  is  something  you  yell  when 

a  tree  falls.  New  music  software  and  keyboards  now 

available  for  the  Commodore  64  are  creating  a  world  of 

music  you  can  participate  in  even  if  you're  untrained  or 

inexperienced  in  music. 


The  theory  may  not  yet 
be  confirmed  by  re- 
search, but  it  seems  that 
a  lot  of  people  who  like 
computers  like  music.  The  act  of 
writing  a  song  and  creating  a 
computer  program  are  not  dis- 
similar; both  involve  taking  a 
multitude  of  individual  notes  or 
commands  that  by  themselves 
are  unimpressive  and  combining 
them  to  create  a  cohesive 
whole. 

Not  everyone  who  likes 
music  is  a  musician,  and  many 
computer  owners  have  no  inter- 
est in  programming.  Rather  than 
compose  their  own  songs  or 
software,  they  buy  the  compo- 
sitions of  others. 

"Three  out  of  four  people 
who  buy  traditional  musical  in- 
struments quit  after  their  fourth 


or  fifth  lesson,"  says  Bill  Moul- 
ton,  technical  director  at  Wave- 
form Corporation,  a  California 
company  which  produces  music 
hardware  and  software.  "Lots  of 
people  have  dusty  musical  in- 
struments in  their  closets." 

And  lots  of  people  have 
computers,  machines  which  are 
capable  of  producing  musical 
sounds.  As  computers  have  sim- 
plified other  tasks,  many  people 
see  them  as  potentially  powerful 
music  machines,  "I've  seen 
studies  done  by  major  corpora- 
tions that  say  70-90%  of  the 
people  would  like  to  make  mu- 
sic on  their  home  computers  if  it 
was  made  easy,"  says  Moulton. 
"The  //  If  was  made  easy  part  is 
the  crucial  factor." 

Thanks  to  companies  like 
Waveform,  it  is  becoming  easy. 
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Introducing  PlayNet 


TM 


C  PUOiTET,  IMC  ISW 


PlayMet™  Brings  People  Together! 

PlayNet  brings  you  the  e)(citement  youVe  been  watting  for  your 
computer  to  deliver.  With  PlayMet's  unique  system,  you  can  communi- 
cate with  people  all  over  the  country 

Meet  fascinating  people,  make  new  friends,  exchange  private  mes- 
sages, post  public  announcements,  and  play  all  our  exciting  games  with 
people  from  coast-to-coast! 

You've  Mever  Played  Anything  Like  It! 

PlayMet  has  many  terrific  games  with  full  color  graphics,  and  they're 
all  interactive,  including:  fxiur-in-a-Row,  Backgammon,  Chess,  Sea 
Strike,  Checkers,  Bridge,  Capture  the  Rag,  and  more  games  coming  all 
the  time. 

Join  The  Telecommunications  Revolution! 
Only  $2.00  An  Hour  On  Linel 

rHowifyouownaCommodore64*,adiscdrive,andanycompatible 
modem,  like  The  Commodore  VICMODEM',  you  can  access  Playlet's 
wide  range  of  services— Games,  Bulletin  Boards,  Electronic  Mail,  File 
Transfer  and  more.  Here's  all  it  costs; 

•  S2.00  an  hour  on-line — less  than  a  long  distance  phone 
cali. 

•  S34.95  for  the  PlayNet  Software  Package  which  includes 
games  and  program  disks,  user's  manual,  monthly 
newsletter  and  90  minutes  on-line  free. 

•  S6.00  monthly  service  charge. 

Let  PlayNet  put  the  whole  country  at  your  fingertips,  every  night 
from  6  PM  to  7  AM  and  24  hours  a  day  Saturday,  Sunday,  and  Holidays. 

PlayNet 

The  network  that  has  people  talking. 


Call  PlayNet  at 

1-800-PLAYNET 


I 


1     SEND  TO  PLAYNET,  INC.  31 

I     P.O.  BOX  596, 

[     WYNANTSKILL,  M.Y.  12198-0607 

YESl  1  WANT  PLAYNET  TO  PUT  THE  WHOLE  COUNTRY  AT  MY 
RNGERTIPS.  I  UNDERSTAND  THAT  MY  SA'nSF/VmON  IS 
I      GUAJiANTEED  FOR  30  DAYS,  (or  my  full  subscription  price  will  be 
I     refunded  upon  return  of  the  package)  I  may  cancel  my  membership  at 
any  lime  by  writing  PlayNet 

Bill  me  on  my  cliarge  card  for  S34.95.  No  checks,  cash  or  money 
I     orders  accepted.  Please  send  me  the  PlayNet  Software,  user 
I     manual,  and  90  minutes  of  free  on-line  time, 

I  Please  prinL 


Name. 


Address. 


I  City 

Phone 

I  Check  one: 
Card# 


-State- 


-Zip. 


D  MasterCard 


a  Visa 
-Expiration  date. 


I  Signature- 
I 


'Commodore  64  and  VlCMOD£M  ore  irademarki  of  Commodofe  Gktaincss  Machljies  tnc- 


.J 


Musical  instruments  have  no 
time  to  get  dusty  if  their 
owners  are  even  casual  musi- 
cians. Mastering  an  instrument 
takes  more  than  understanding 
theory  and  learning  to  read  mu- 
sic. Training  your  lips  to  play  a 
note  on  a  trombone,  or  your  fin- 
gers to  strum  a  guitar  chord,  re- 
quires a  lot  of  physical  ability 
and  daily  practice.  And  to  do 
those  things  well  can  take  years. 

Small  wonder,  then,  that  so 
many  people  quit.  "And  once 
someone  uses  an  instrument 
and  can't  get  it  right,  there  is  a 
stigma.  They  won't  pick  it  up 
again,"  says  Moulton.  To  make 
music  accessible  to  those  peo- 
ple, "You've  got  to  provide 
something  that  is  both  a  lot  of 
fun  and  entertaining  and  jumps 
all  those  hurdles  that  everyone 
thought  was  associated  with 
learning  music  in  the  first  place. 

"The  computer  can  jump 
the  hurdles,  like  calculators 
helped  kids  learn  their  times  ta- 
bles. Teachers  were  afraid  that 
they  wouldn't  learn  them  as 
well,  but  studies  showed  that 
those  kids  learned  faster.  Not 
that  the  computer  should  take 
the  place  of  learning  those 
skills,  but  it  helps  people  not  get 
discouraged,  people  who  love 
music  and  have  an  ear  for  music 
and  can  hum  a  tune  or  whistle." 

Waveform  created  the 
Colotionc  Keyboard  ($79.95)  to 
help  jump  those  hurdles.  It's  a 
touch -sensitive  membrane  key- 
board with  25  piano-like  keys 
(two  octaves),  a  touch  strip  that 
performs  as  a  musical  harp,  and 


Sequential  Circuits' 
kvi/imird  for         .t;;-^^,,, 
tlw  64. 


14  function  keys.  Using  the  ac- 
companying software,  the  func- 
tion keys  allow  the  user  to 
choose  from  eight  different  in- 
strument sounds  (by  touching 
the  desired  note  on  the  key- 
board or  any  spot  on  the  harp) 
to  play  along  with  any  of  the  12 
songs  included. 

A  musical  staff  displaying 
the  composition's  notes  scrolls 
by  on  the  screen  as  the  song 
plays.  At  the  same  time,  a  piano 
graphic  shows  which  notes  the 
user  is  playing.  If  the  user  wants 
to  compose  a  tune,  the  back- 
ground song  can  be  turned  off. 
Everything  can  be  saved  for 
later  playback. 

"When  you  sit  down  to 
play  Paciiwiif  at  the  lowest  level 
you  won't  get  shot  out  of  the 
sky  right  away/'  says  Moulton. 
"You  have  a  little  bit  of 
a  cushion,  though 
you  may  not  win 
the  first  time." 

The  same 
should  be  true 
with  musical 
instruments,  he 
believes.  You 
shouldn't  get 
shot  out  of  the 
sky.  "People  are 
pretty  shy  about 
doing  things  that 
allow  them 


themselves,  whether  it's  sports  or 
something  like  music.  People  just 
want  to  know  if  they  have  tal- 
ent. This  way,  if  they  do,  they 
can  get  encouraged  right  away. 
And  if  they're  inspired,  they'll 
go  on  and  learn  more." 

For  more  advanced  music 
applications,  the  Colorioue  Key- 
board can  also  be  used  in  con- 
junction with  the  Musicak 
series.  Waveform's  well  re- 
garded music  software. 

Think  for  a  minute.  Can  you 
hum  the  tune  Commodore 
uses  in  its  television  ads?  A  lot 
of  their  advertisements  stress 
the  music  capabilities  of  the 
Commodore  64,  and  well  they 
might:  The  SID  chip  is  still  the 
most  sophisticated  sound  chip 
available  on  any  home 

computer,  largely 
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IS  NOT  A  SOU)  SPORt 


When  we  intnxiuced  Pitstop, 
we  created  action  in  the  pits. 
Now,  with  PiTSTOI'  11.  EPYX 
introduces  true  competitive  auto 
racing,  both  on  the  track  and  in 
the  pits.  Auto  racinK  is  not  a  one 
man  sport.  With  PITSTOP  II. 
you  can  now  experience  the  thrill 
of  speed  and  competition  as  you  battle  your  opponent  in 
a  race  against  the  clock.  Now,  more  than  ever,  the  strategy 
of  when  you  make  a  pit  stop  and  your  pit  crew's  speed 
and  performance,  combined  with  your  skill  on  the  track, 
will  detemiine  the  winnen 
A  split  screen  shows  you  your  position  and  that  of  your 


opponent,  a  digital  clock  displays  time  and  a  lap 
counter  gives  you  your  race  position  as  you  race 
against  each  other  in  pursuit  of  the  checkered  flag. 
You  can  also  play  against  the  computer  or  take  a 
few  practice  laps  as  you  prepare  for  the  real  head- 
to-head  competition.  Step  up  to  PITSTOP  II  because 
auto  racing  is  not  a  solo  sport. 
One  or  two  ()layen:  joystick  contmlled;  disk  or  cassette. 


epyx 

Sirategy  Games  mr  the  Action-Game  Player 


Sight  &  Soumi's  3001:  A  Sound 
Odyssey  is  a  complete  tutorial  on 
musical  synthesis. 
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Passport's  MacMiisif  uics  a 
Macintosh-sti/U'  scrceti  display  to 
make  composition  simple. 


DesignWare  has  introduced  the  first 
package  in  its  Music  Teacher  series. 
The  Notable  Phantom  teaches  chil- 
dren to  recognize  notes  on  a  musical 
staff  and  match  them  'with  the  cored 
note  on  a  1'/:  octave  plastic  keyboard 
overlay.  Above  Is  one  of  the  package's 
three  games.  If  the  correct  note  is 
played  in  time,  it  turns  into  a  bat  and 
flaps  its  leay  back  into  the  bat  cage. 
A  songbook  containing  20  familiar 
tunes  is  included.  (Suggested  retail  for 
keyboard  and  software  is  $49.95.) 


due  to  its  three-voice,  nine- 
octave  range  and  its  indepen- 
dently programmable  features. 
What  the  commercials  don't  tell 
you  is  that  you'll  have  to  learn  a 
couple  dozen  POKEs  just  to  get 
a  single  note.  The  appeal  of  the 
new  musical  software  is  that  it 
takes  care  of  all  the  POKEs, 
freeing  the  computer  owner 
from  the  petty  programming 
details. 

"A  lot  of  Commodore  own- 
ers were  influenced  to  buy  be- 
cause of  its  musical 
capabilities/'  says  Chris  Albano, 
vice-president  of  marketing  at 
Passport  Designs,  another  com- 
pany producing  music  software 
and  hardware  for  the  Commo- 
dore 64.  "Our  main  goal  is  to 
bring  as  many  musicians  and 
non-musicians  into  using  their 
Commodore  for  music  as 
possible." 

Passport  is  perhaps  best 
known  as  the  first  company  to 
ship  MIDI  (Multiple  Instrument 
Digital  Interface)  software, 
MIDI,  fast  becoming  an  industry 
standard,  allows  synthesizers 
and  drum  machines  to  be 
hooked  up  to  each  other  and  to 
personal  computers.  It's  still  pri- 
marily for  a  professional  market 
because  of  the  cost  of  the  key- 
boards, though  Passport  manu- 
factures interface  cards  for  the 
Commodore  64  and  Apple  II. 

For  no n -musicians.  Passport 
has  designed  MacMusic  ($49.95), 
its  first  consumer  product. 
MacMusic  features  a  Macintosh- 
style  user  interface,  which  fea- 
tures easy-to-use  pull-down 
menus  and  icons.  Using  a  joy- 
stick, you  "draw"  melodies  on 
the  screen  and  shape  your  own 
compositions,  or  modify  popular 
pre-programmed  tunes. 

"It's  a  much  easier  way  to 
look  at  music,"  says  Albano, 
"Pitch  goes  up  when  the  line  on 
the  screen  goes  up,  and  notes 
hold  longer  because  they  last 
longer  on  the  screen," 

If  you  want  to  be  a  good 
composer,  however,  vou'U  still 
have  to  study.  "More  than  any- 


thing, programs  like  this  make 
music  easy  to  create,"  says 
Albano,  "Music  theory  won't 
change.  Digital  technology  just 
allows  people  to  have  easier 
access." 

Coutputcr  Hiticiirc  ($19.95) 
is  the  first  result  of  Passport's 
joint  venture  with  Hal  Leonard 
Publishing  Corporation.  Each 
disk  in  the  series  contains  songs 
from  groups  like  Duran  Duran, 
The  Police,  and  Bruce  Spring- 
steen, And  you  can  do  more 
than  just  sing  along:  You  can 
create  your  own  rock  video  by 
rearranging  the  screen  graphics. 

"As  the  technology  in- 
creases, you  can  see  the  whole 
video  and  audio  thing  becoming 
one  medium,"  says  Albano, 
"Someone  will  be  able  to  sit 
down  with  a  synthesizer  and  a 
video  machine  and  create  a 
piece  by  themselves.  That's 
much  more  of  a  multimedia 
event  than  watching  four  guys 
from  Loncion  play  guitars.  The 
audience  is  going  to  become 
much  more  sophisticated — their 
eyes  and  ears  will  demand  much 
more  complex  stimulation," 

"Up  until  a  year  ago,  there 
really  wasn't  any  good  music 
software  for  the  Commodore 
64,"  says  Joe  Billings,  vice- 
president  for  marketing  and 
sales  at  Sight  &  Sound  Music 
Software,  A  20-year-old  music 
publishing  company,  Sight  & 
Sound  decided  to  start  publish- 
ing music  software  about  two 
years  ago, 

"We  saw  music  being  a 
new  application  for  computers," 
says  Billings,  "I'll  be  honest 
with  you:  I'm  a  30-year-old  guy 
and  I  play  games  on  my  com- 
puter at  home," 

Billings  believes  that  most 
people  buy  computers  and  then 
wonder  what  they  can  do  with 
them.  "We're  hoping  they  can 
say,  'Oh!  It's  also  an  incredible 
musical  instrument,'  " 

The  problem  with  some 
music  software,  he  says,  is  that 
you're  using  the  computer  key- 
board instead  of  a  regular  piano 
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SCRABBLE' even  when  you 
don't  have  a  human  opponent 
handy,  SCRABBLEr  the 
computer  version,  pits  you 
^M^B^J  (and  up  to  two  other  players) 
against  the  computer  in  the  most  popular  word  game 
of  all  time.  The  computer  program  provides  you  and  your 
computer-controlled  opponent  wilii  seven  letters,  and 
the  contest  is  on.  The  program  displays  the  board  status, 
tracks  the  score,  and  deals  out  new  letters.  You  and 
your  computer-controlled  opponent  try  to  maximize  your 


score  on  each  word.  There  are  four  different  levels 
of  difficulty  and,  of  course,  there  are  double  and  triple 
letter  and  word  scores.  There's  even  a  "hint"  option 
when  you're  having  problems.  Now,  you  100  million 
SCRABBLE'  players  have  a  new  challenge:  Are  you  good 
enough  to  beat  your  computer? 

One  to  three  players.  Keyboard-controlled  disc  or 
cassette. 

Marketed  and  Distributed  by 
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Plug  Melodiati's  three-oclave  kei/hoard  into  your  64  and  you  can  reproduce  up  to  16  instrumental  sounds. 


keyboard,  so  you  don't  neces- 
sarily hit  the  key  corresponding 
to  the  note  you  want  to  play, 
"That  doesn't  teach  you  music. 
Once  you  have  a  keyboard,  you 
turn  the  computer  into  a  legiti- 
mate musical  instrument." 

To  that  end.  Sight  &  Sound 
has  released  the  Incredible  Musi- 
cal Keyboard  ($49.95),  a  package 
which  includes  a  two-octave 
plastic  keyboard  overlay  that  fits 
over  the  top  of  the  Commodore 
64 's  keys,  plus  software  which 
lets  you  perform  a  variety  of 
musical  options.  Pressing  one  of 
the  piano-like  keys  activates  the 
computer  key  beneath  it. 

Sight  &  Sound  enlisted  jazz 
guitarist  Ryo  Kawasaki,  among 
others,  to  help  design  software 
for  the  IMK.  This  software  se- 
ries, ranging  in  price  from 
$29.95  to  $49.95,  includes  the 
Kawasaki  Synthesizer,  which 
transforms  your  Commodore  64 
into  a  programmable  synthe- 
sizer and  sound  processor;  the 
Kaxoasaki  Rhythm  Rocker,  which 
creates  space  sounds  and  high- 
resolution  graphics  to  the  beat 
of  electronic  rhythms;  the  Music 
Processor,  which  lets  you  create, 
edit,  record,  and  play  your  own 
musical  compositions;  and  their 
latest,  3001:  A  Sound  Odyssey,  a 
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complete  music  tutorial.  Their 
new  Music  Video  Kit  lets  you 
create  your  own  music  videos. 
(See  a  review  of  the  Sight  & 
Sound  music  software  elsewhere 
in  this  issue.) 

"The  problem  we  have  now 
is  that  the  technology  is  there 
on  the  very  high  end — expen- 
sive synthesizers  that  you  can 
hook  up  to  your  personal  com- 
puter— but  you  need  a  $500  in- 
terface and  drum  machine," 
says  Billings.  "On  the  low  end, 
you  have  some  excellent 
software. 

"The  next  step  is  really  go- 
ing to  be  the  person  who  comes 
out  with  a  sound  source  or  a  pe- 
ripheral keyboard  with  electron- 
ics to  expand  voicing  capability. 
The  price  is  going  to  have  to  be 
around  $200.  Once  that  hap- 
pens, it's  like  adding  a  printer, 
it's  like  adding  a  disk  drive,  it's 
like  adding  a  monitor."  Both 
Passport  and  another  music 
company.  Sequential  Circuits, 
are  expected  to  have  relatively 
inexpensive  keyboards  available 
for  the  Commodore  64  by  the 
time  you  read  this. 

In  the  next  two  or  three 
years,  Chris  Albano  believes, 
the  sounds  in  personal  comput- 
ers themselves  are  going  to  be 


phenomenal — real  violins,  real 
trumpets,  real  voices.  "They're 
bringing  the  sounds  onto  very 
small  chips,  digitally  recorded. 
It's  only  a  matter  of  time  before 
these  computers  have  tremen- 
dous sound  capability,  and 
that's  when  you're  going  to  see 
music  software  really  expand  in 
terms  of  what  it  can  do." 

Passport  Music  Saffware 
625  Miranwntes  St, 
Half  Moon  Bay,  CA  94019 
(415)  726-0280 

Sequential  Circuits,  Inc. 
3051  N.  1st  St. 
San  Jose,  CA  95U4 
(408)  946-5240 

Sight  &  Sound  Software,  Inc. 
3200  S.  166th  St. 
Neio  Berlin,  WI  53151 

(414)  784-5850 

Waveform  Corporation 
1912  Bonita  Way 
Berkeley,  CA  94704 

(415)  841-9866 

Melodian,  Inc. 

115  Broadway 

Suite  1202 

New  York,  NY  10006 

(212)406-5163 

DesignWare 

185  Berr}/  St. 

San  Francisco,  CA  94107 

(415)546-1866  m 
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INTRODUCING  THE  FAST  LOAD 
CARTRIDGE  FROM  EPYX. 

You're  tired  of  waiting  forever  for  your  Commodore  64 
programs  to  load.  But  it's  no  use  glaring  at  your  disk 
drive.  Calling  it  names  won't  help,  either  It  was  born 
slow  —  a  lumbering  hippo.  You  need  the  FAST  LOAD 
CARTRIDGE  from  EPYX.  FAST  LOAD  transforms 
your  Commodore  64  disk  drive  from  a  lumbering  hippo 
into  a  leaping  gazelle.  With  FAST  LOAD,  programs 
that  once  took  minutes  to  load  are  booted  up  in  a  matter 
of  seconds, 

FAST  LOAD  can  load,  save  and  copy  your  disks  five 
times  faster  than  nonnal.  It  plugs  into  the  cartridge  port 
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of  your  Commodore  64  and  goes  to  work  automatically, 
loading  your  disks  with  ease.  And  that's  only  the 
beginning.  You  can  copy  a  single  file,  copy  the  whole 
disk,  send  disk  commands,  and  even  Hst  directories 
without  erasing  programs  stored  in  memory. 

And  unlike  other  products,  the  FAST  LOAD 
CARTRIDGE  works  with  most  programs,  even  copy 
protected  ones,  including  the  most  popular  computer 
games. 

The  FAST  LOAD  CARTRIDGE  from  Epyx.  Easy 
to  insert,  easy  to  use  and  five  times  faster.  So  why 
waste  time  waiting  for  your  disks  to  load? 

Speed  them  up  with  FAST  LOAD!  _ 
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Ryo  Kawasaki, 

The  Designer  Behind 
The  Kawasaki  Synthesizer 

And 
The  Kawasaki  Rhythm  Rocker 


Sharon  Darling,  Research  Assistant 


A  fascination  with  new 
technology  coupled  with 
a  desire  to  expose  non- 
musicians  to  the  joys  of 
synthesized  music  led 
jazz  artist  Ryo  Kawasaki 
to  develop  two  versatile 
music  programs  for  the 
Commodore  64:  the 
Rhifthm  Rocker  and  the 
Kiuvasaki  Synthesizer. 


Ryo  Kawasaki  stood  in  a 
Manhattan  computer 
store  two  years  ago  and 
had  to  argue  with  a 
salesman  about  buying  aCom- 
modore  64.  Yes,  he  said,  I'm 
sure.  That's  the  computer  1 
want. 

What  the  salesman  couldn't 
know  as  he  talked  to  the  slen- 
der Japanese-born  jazz  musician 
with  the  physics  degree  and  13 
albums  to  his  credit,  was  that 
Kawasaki  had  a  vision.  "I  was 
interested  in  introducing  what  a 
synthesizer  could  do  to  the 
mass  of  non-musicians,  so  they 
would  understand  and  enjoy 
synthesized  music," 

And  what  better  computer 
to  achieve  that  than  the  inex- 
pensive Commodore  64  with  its 
remarkable  Sound  Interface  De- 
vice (SID)  chip?  Three  months 
after  buying  his  64,  Kawasaki 
emerged  with  his  first  program- 
ming effort — The  Composer. 
That  original  concept  has  now 
been  expanded  and  refined  into 


two  music  packages  for  the  64, 
the  Kawasaki  Synthesizer  and  the 
Kawasaki  Rhythm  Rocker,  part  of 
a  series  of  integrated  music  pro- 
grams marketed  by  Sight  and 
Sound  Music  Software,  Inc. 

Understanding  and  enjoy- 
ing music  through  a  computer 
symbolizes  for  Kawasaki  the  un- 
derlying Japanese  interpretation 
of  music  itself.  "In  Japanese,  the 
music  is  done  by  two  letters — 
one  is  the  sound,  and  the  sec- 
ond is  the  joy,  or  pleasure.  It  is 
two  characters,  so  a  joy  and  a 
pleasure  of  the  sound  is  music. 
Music  is  not  like  notating  a  note 
or  writing  a  score — that  comes 
later.  First  you  have  to  enjoy  the 
sound,  and  that  was  my  interest 
in  the  Commodore  64,"  he  says. 

Kawasaki  saw  the  64  as  a 
good  tool  to  bring  music  to  the 
masses  because  of  its  pro- 
grammable filter  as  well  as  the 
SID  chip.  "To  me,  the  filter  is 
the  most  important  thing  in 
making  synthesized  sound,"  he 
adds. 
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The  Rhythm  Rocker  and  Kawa- 
saki Synthesizer  were  de- 
signed to  be  easy  enough  for 
children  ages  six  and  up  to  op- 
erate. But  the  programs  offer 
enough  depth,  variety,  and  flex- 
ibility to  challenge  and  delight 
adults  no  matter  what  their  mu- 
sical backgrounds.  With  the  Ka- 
wasaki Synthesizer,  which  comes 


Dance  Theater,"  where  the  star 
performers,  the  Kicker  Brothers, 
kick-box  in  time  to  the  music. 

In  the  keyboard  mode,  users 
can  choose  from  21  different 
sounds,  ranging  from  organ,  pi- 
ano, and  trumpet,  to  more  ex- 
otic ones,  such  as  space  travel, 
outer  space,  waves,  gun  shots. 


Ryo  Kawasaki 


on  two  disks,  users  have  two  se- 
quences from  which  to  choose — 
the  performer  and  the  composer. 

In  the  performer  section, 
you  can  choose  from  eight  dif- 
ferent screens,  allowing  you  to 
see  a  demonstration  of  songs 
written  with  the  synthesizer; 
special  keyboard  effects,  such  as 
glissandos,  vibratos,  and  slides; 
and  a  visit  to  "Kawasaki's  Space 


or  mystery  sound.  By  pressing 
another  key,  the  waveform  and 
octave  can  be  changed  to  create 
more  than  500  different  sounds. 
Pressing  B  adds  a  bass  and 
rhythm  line  to  your 
composition. 

The  sounds  are  accompa- 
nied by  graphics — keys  on  the 
screen  change  color  to  represent 
different  notes  being  played. 


while  cartoon  characters  tap 
their  feet  in  time  to  the  music. 
(For  more  detailed  information, 
see  the  review  elsewhere  in  this 
issue.) 

The  composer  sequence  has 
four  different  screens,  and 
three-track  recording  capabili- 
ties. A  sound  editor  can  be  used 
also  to  create  an  unlimited  num- 
ber of  instrument  sounds  and 
special  effects. 

With  the  Rhythm  Rocker, 
you  have  a  choice  of  electronic 
percussion,  bass,  and  synthe- 
sizer sounds.  Melodies  can  be 
played  and  recorded  over  pre- 
programmed bass  and  rhythm 
patterns,  and  compositions  can 
be  complemented  with  high- 
resolution  graphics. 

The  demonstration  mode 
offers  stunning  geometric  graph- 
ics, as  well  as  a  graphic  inter- 
pretation of  a  keyboard,  with 
keys  flashing  on  and  off  the 

screen  as  notes  are  played. 
m\^      Both  the  Rhythm  Rocker, 
^^^^     which  retails  for  $39.95, 
and  the  Kaimsaki  Syn- 
thesizer, which  has  a 
suggested  retail  price  of 

$49.95,  can  be  used  in  con- 
junction with  Sight  &  Sound's 
Incredible  Musical  Keyboard, 
an  add-on  overlay  for  the 
computer. 

It  took  Kawasaki  about  four 
months  to  come  up  with  the 
prototype  of  his  two  programs. 
He  started  out  programming  in 
BASIC,  but  found  it  too  slow  for 
what  he  wanted  to  accomplish, 
so  he  switched  to  machine  lan- 
guage. "Machine  language  is 
much  easier  than  BASIC  be- 
cause I  have  been  involved  with 
electronics  and  hardware  all  my 
life,  and  it's  just  much  easier  to 
understand  and  to  change,  to 
transfer  and  to  enhance,"  Kawa- 
saki says. 

That  was  his  first  encounter 
with  computer  programming. 
He  demonstrated  the  prototype 
at  a  computer  store  in  New 
York,  and  the  owners  liked  it 
enough  to  start  selling  it.  Within 
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two  weeks,  about  30  copies 
were  sold,  he  recalls,  "So  I  said 
'Oh,  maybe  I  can  do  something 
with  it.'  I  started  rewriting  it, 
and  I  finished  it  in  about  July  or 
August  of  1983." 

However,  he  didn't  have  as 
much  luck  with  his  second  ver- 
sion of  Composer.  "I  was  looking 
for  different  people  to  sell  the 
program,  but  everybody  was 
more  interested  in  a  word  pro- 
cessor or  games,  and  they  didn't 
have  as  much  understanding  of 
music  programs  at  the  time,"  he 
says. 

A  trip  to  an  exhibition  in 
Japan  in  the  fall  of  1983  led  him 
to  the  people  from  Sight  & 
Sound,  who  liked  what  they 
heard.  They  asked  him  to  write 
a  simpler  version  of  the  com- 
poser, which  turned  into  the 
synthesizer.  In  March  1984,  he 
started  work  on  the  Rln/tlwi 
Rocker,  finishing  it  in  June. 

The  design  of  the  programs 
harks  back  to  Kawasaki's  youth, 
when  he  first  became  interested 
in  music.  "I  wasn't  interested 
because  [1  was  exposed  to}  Stra- 
vinsky or  Mozart  or  Beetho- 
ven— I  was  interested  because  [ 
had  one  of  those  toy  pianos 
with  a  songbook,  and  the  black 
keys  were  only  painted  on.  I 
didn't  even  know  what  all  those 
things  stood  for."  He  just 
wanted  to  see  what  different 
kinds  of  sounds  he  could  elicit 
from  his  one-octave  range  toy, 
he  remembers. 

"That  kind  of  experience 
got  me  into  music,"  he  recalls. 
"So  my  focus  with  the  synthe- 
sizer is  to  get  down  to  that 
level — so  non-musical  that  even 
little  people  [children]  can  just 
play  and  express  themselves, 
and  you  don't  have  to  know 
anything — just  enjoy  the  graph- 
ics and  press  some  characters." 

Most  of  the  functions  on  his 
programs  can  be  accessed  by 
pressing  only  one  key,  to  make 
operation  even  simpler,  and  to 
get  down  to  the  main  purpose 
of  the  programs:  to  make  music. 

But  the  programs'  simplicity 
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doesn't  mean  serious  musicians 
can't  benefit  from  the  programs, 
says  Kawasaki.  "I'm  a  very  seri- 
ous musician,  and  I've  been  into 
electronics  and  synthesizers  for 
a  long  time,  and  somebody  else 
like  that  wouldn't  mind  having 


cc 

My  mother 
wanted  me  to 
take  piano 
lessons,  but  I 
never  wanted  to, 
because  that  is 
something  you 
have  to  learn, 
like  you  have 
to  learn  to  type, 
and  to  me,  that 
has  nothing  to 
do  with  music. 
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this  program.  I  wouldn't  expect 
how  much  they  could  seriously 
use  it,  but  it  would  be  some- 
thing they  could  have."  He  has 
used  his  Commodore  64  on  some 
of  his  albums,  and  in  some  of 
his  concerts,  especially  to  create 
sound  effects. 

Learning  music  with  a  com- 
puter might  be  more  inter- 
esting to  a  child  because  it  takes 


away  one  of  the  more  frustrat- 
ing elements  of  learning  a  tradi- 
tional instrument,  such  as  a 
piano  or  trumpet — tedious  prac- 
tice sessions  just  to  learn  notes 
and  basic  patterns.  To  Kawasaki, 
the  main  point  of  playing  a  mu- 
sical instrument  should  be  to  ex- 
press something  you  feel  inside. 

"When  I  started  playing  [as 
a  child],  I  played  the  ukelele  or 
the  harmonica  or  recorder  or  toy 
flute — something  very  simple — 
but  at  least  you  can  express 
something.  If  you  feel  limita- 
tions, then  it's  time  to  go  to 
something  a  little  more  sophisti- 
cated or  complicated.  When  you 
start  that  though,  what  happens 
is  it  gets  very  boring,  to  me.  My 
mother  wanted  me  to  take  pi- 
ano lessons,  but  I  never  wanted 
to,  because  that  is  something 
you  have  to  learn,  like  you  have 
to  learn  to  type,  and  to  me,  that 
has  nothing  to  do  with  music." 

Just  hitting  the  keys  over 
and  over  until  the  chords  and 
notes  are  learned  is  fine,  Kawa- 
saki says,  "if  you  want  to  be- 
come a  great  instrumentalist. 
But  if  you  want  to  be  a  com- 
poser, or  want  to  express  some- 
thing in  you  through  the  music, 
that's  not  really  necessary." 

Kawasaki  believes  a  com- 
puter could  never  completely  re- 
place a  live  musician,  but  he 
does  feel  there  are  definite 
applications  for  a  non-human 
instrumentalist.  "Session  music, 
like  for  (commercial)  jingles,  or 
non-creative  music,  as  I  call  it — 
that  could  be  completely  re- 
placed by  a  computer.  I've  done 
a  lot  of  jingle  sessions,  and  they 
don't  need  you,  they  just  need 
your  skill,"  he  says. 

However,  he  adds,  "there  is 
a  creative  and  expressive  music 
that  should  always  have  the  art- 
ist." When  he  uses  rhythm  ma- 
chines or  synthesizers,  he  says, 
"1  would  rather  program  them 
to  do  something  a  human  being 
could  never  do — I  would  ap- 
proach it  as  a  new  instrument,  a 
new  discovery,  rather  than  try- 
ing to  play  something  a  human 


GRiAT  NEWS  FOR 

OWNERS  OF  COMMODORE, 

APPLE,  &  AlARI  COMPUTERS! 


Most  printers  don't  worit  with 
Commodore  or  Atari.  And  to  get 
one  that  does,  costs  too  much. 
That's  why  the  engineers  at  Blue 
Chip  designed  a  new  personal 
printer  called  the  M120/10.  If 
you  own  a  computer  read  on: 
Of  the  tea  high  speed  dot  matrix 
printers  most  often  uswl  witli 
Commodore,  A|)i)lc,  and  Atari,  none 
is  less  expensive  tlian  the  Blue 
Chip  Ml 20/ 10.  Or  more  powerful. 

Fully  equipped,  it's  about  $50  less 
expensive  than  a  comparable,  yet 
much  slower  Commodore  printer. 
And  in  the  vicinity  of  $300  less  than 
an  Epson*  set-uj)  to  work  with  a 
Commodore. 

Despite  its  low  price,  the  Blue  Chip 
M 1 20.' ! U  is  not  a  strip[>ed  down, 
bargain  basement  printer. 
In  fact,  when  you  judge  it  by  ttie 
same  stringent  standards  computer 
professionals  use — by  weighing  total 


performance  against  cost — it's 
difficult  to  find  a  printer  that  com- 
pares to  the  Blue  Chip  M 120/ 10. 

Top  speed  with  a  Blue  Chip  Ml 20/ 10 
is  120  characters  per  second.  To  beat 
that  in  any  other  make  of  printer,  you 
have  to  spend  about  $400  more. 
Special  print  modes  on  an  Ml 20/ 10 
include  graphics;  condensed,  bold- 
faced and  expanded  characters;  a.s 
well  as  superscripts  and  subscripts, 
and  near  letter  quality  characters. 
And  to  beat  that  in  any  other  make 
of  printer  you  have  to  spend  nearly 
$300  more. 

And  since  it  also  has  the  IBM-PC*, 
Apple  Macintosh*  and  UC*,  Serial, 
and  Centronics  interfaces'*  you  can 
use  the  Blue  Chip  M 120/ 10  with  just 
about  any  computer  you  may 
eventually  own. 


The  Blue  Chip  Personal  Printer  costs 
a  lot  less  than  anythitig  similar... 
without  compromise  in  quality. 
Highly  ixjwerful  and  reientle-ssly 
practical. 

See  one  today.  Blue  Chip  printers 
are  available  at  Best  Products, 
laBelle's,  Jafco,  Dolgin's,  Miller  Sales, 
Rogers,  Great  Western  catalog  show- 
rooms, and  other  tine  stores.  Or  call 
(800)  556-1234  ExI.  5'10.  In  California, 
call  (800)  '141-2345,  Ext.  540,  for 
more  information  and  name  of  your 
closest  Blue  Chip  dealer. 


BLUE  CHIP® 

ELECTRONICS 
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being  could  play,  because  a  hu- 
man being  has  a  certain  quality, 
and  a  computer  has  a  certain 
quality." 

The  jazz  music  he  performs, 
both  solo  and  with  his  band. 
Golden  Dragon,  is  perhaps  the 
hardest  form  to  replace  with 
synthesized  music,  since  much 
of  the  final  outcome  depends  on 
improvisation  and  interaction 
between  the  members  of  the 
band,  Kawasaki  says.  Compos- 
ing for  popular  songs  adapts 
more  easily  to  synthesizers  and 
computers,  he  adds,  because 
"anything  that  can  be  done  in 
written  music  can  be  very  easily 
adapted  to  computer  music,  but 
if  something  is  not  in  that  area, 
like  in  jazz,  it  still  requires  a  lot 
of  human  qualities." 

Kawasaki  approaches  soft- 
ware writing  the  same  way  he 
approaches  music — as  a  com- 
poser. "It  is  almost  exactly  as 


when  I  compose  music  and 
when  I  perform  instruments," 
he  says.  "1  have  some  artistic 
goal  I  want  to  achieve  while  1 
am  developing  the  software. 
What  'artistic'  means,  to  me,  is 
it  has  some  feeling  in  the 
presentation  of  yourself,  which 
communicates  with  other  peo- 
ple's feelings,  and  that's  a  pri- 
mary connection  between  the 
programmer  and  the  people." 
That  feeling,  he  hopes,  will  in- 
spire creative  energy  among  us- 
ers of  his  programs. 

Kawasaki  is  currently  work- 
ing on  another  program  for  the 
64,  a  score  writer.  However,  he 
says  he  doesn't  know  if  he  will 
finish  it  or  not.  For  the  past  two 
years,  he  has  been  devoting  his 
time  to  the  computer,  and  he 
says  he'd  like  to  get  back  to  re- 
cording  albums  and  doing  con- 
certs. "I've  been  making  music 
for  20  years,  and  I've  only  been 
computing  two  years,  so  I 


would  like  to  get  back  to  music, 
and  take  a  little  rest  from  the 
computer  until  some  new  hard- 
ware comes  out,"  he  says. 

His  inspiration  comes  "from 
seeing  some  new  toy.  I  don't  get 
inspired  because  I  like  program- 
ming. I  see  a  new  toy,  and  I  see 
how  far  I  can  go  with  this  little 
toy,  and  that  occupies  me  for  a 
couple  of  years,  and  I  do  some- 
thing, and  then  I  wait  until 
something  else  comes  up." 

Besides  computers,  any- 
thing scientific  and  creative  in- 
terests Kawasaki,  who  came  to 
the  United  States  in  1973.  The 
36-year-old  Tokyo  native,  who 
makes  his  home  in  an  artists' 
building  in  New  York  City, 
opted  for  a  career  in  music 
rather  than  physics  because  "I 
found  it  [physics]  a  little  quiet, 
underground  kind  of  thing.  1 
like  to  be  a  little  more  flashy— I 
like  to  go  out  in  front  of  people 
and  express  myself."  Q 
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Veraion  2.0 


EVERYTHING  YOU  EVER  WANTED  IN  A  DISK  UTILITY . . .  AND  MOREU 

FOR  THE  COMMODORE  64* 

Fully  automatic  back-up  of  almost  any  protected  disk. 
Copy  files  [PRG,  SEQ.  RND]  .with  full  screen  editing. 
Three  minute  back-up  of  standard  disks  [even  many  protected  disks]. 
Format  a  disk  in  ten  seconds .  •    View  and  alter  sector  headers , 
Remove  errors  from  any  track/sector. 

r*    Edit  sectors  in  HEX,  ASCII  ■—  even  assembler. 
•    Create  errors  on  any  track/sector  [20,  21 ,  22,  23,  27,  29]  instantly. 
•    Drive/B4  MON,  even  lets  you  write  programs  inside  your  1541 
•    All  features  are  fully  documented  and  easy  to  use. 
•    None  of  our  copy  routines  ever  makes  the  drive  head  "kick." 


Yes,  you  get  all  of  this  on  one  disk  for  this  low  price L 


$39.95 


Continuing  Customer  Support  and  Update  Policy 


ng^iArkd  trad«fnarfc  of 
Qommottait  Bulinns  Machines 


WRITE  OR  PHONE 


ST*RPOfM  SOFTWARf 


Star  Route  1 D 


GazeUe,  CA  96034 


£91 6]  435-2371 


Ail  Qftters  *M  $2.00  srnDpJng/tujuJJing. 
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COD  ordeRi  add  »i  aifcl'l  13.00  SiilKIing. 
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TIMESAVERS  ^^ 


'*Based  on  the  powerful  CONS^^jj^fJIIIfprofem^fmatabase  manager,  the  HOME 
ORGANIZER  series  is  for  those  ofitswhowant  the  same  power  that  a  larger  program  offers, 
but  without  the  headaches.  Each  of  these  dedicated  programs  has  the  screens  and  formatted 
printer  reports  ahvady  set  up  for  you.  All  YOU  have  to  do  is  enter  the  informationr 
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SliWPlE  ANSWERS  TO  COMMON  QUESTIONS 

TOMR.HALFHILL,  EDITOR 


QA 


Each  mouth,  computei's  GAZETTE  tackles  sonic 
questions  commonly  asked  by  new  Commodore  users 
and  by  people  shopping  for  their  first  home  com- 
puter. If  you  have  a  question  you'd  like  to  see  an- 
swered here,  send  it  to  this  column,  c/o  cOMruTEi's 
GAZETTii,  P.O.  Box  5406,  Greensboro,  NC  27403. 


IB   Could  you  tell  me  which  computer 
monitors  are  compatible  with  the  Commodore 
64?  I  intend  to  use  my  computer  for  word 
processing  in  80  columns,  but  still  would  like 
the  monitor  to  also  display  the  standard  40  col- 
umns. 1  know  a  monochrome  monitor  is 
needed  to  display  80  columns  of  text  clearly, 
but  does  an  80-column  monitor  also  display  40 
columns?  And  docs  a  green-screen  monitor 
work  with  the  color  Commodore  64?  I  need 
some  type  of  monitor  to  reduce  eyestrain. 

£%m   Generally  speaking,  any  monochrome  or 
color  monitor  with  standard  composite  input 
should  work  with  your  Commodore  64  (or  nearly 
any  computer,  for  that  matter}.  All  you'll  need  is 
the  proper  cable  to  connect  the  monitor  to  the 
computer.  If  necessary,  you  can  make  your  own 
cable  without  too  much  trouble. 

The  number  of  columns  displayed  on  a 
screen — that  is,  the  number  of  characters  in  a 
horizontal  line — is  determined  by  the  computer, 
not  by  the  monitor.  A  Commodore  64  normally 
displays  40  columns  by  25  lines.  It  will  always 
display  40  columns  by  25  lines,  whether  it's 
plugged  into  an  ordinary  TV  set,  a  composite 
color  monitor,  or  an  80-column  monochrome 
monitor.  When  you  see  a  monitor  advertised  as 
an  "80-column  monitor,"  it  doesn't  mean  that's 
all  you  need  to  convert  your  display  to  80  col- 
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umns.  It  simply  means  the  monitor  is  capable  of 
clearly  resolving  80  columns.  You  still  have  to 
equip  your  computer  with  an  80-column  video 
converter  or  run  a  special  program  (such  as 
"Screen  80,"  COMPUTEl's  GAZETTE,  September 
1984). 

Many  people  prefer  80-column  screens  for 
extended  word  processing  and  programming.  For 
one  thing,  the  screen  displays  twice  as  much 
information.  And  for  word  processing,  an  80- 
column  screen  more  closely  resembles  a  sheet  of 
paper  in  a  typewriter,  making  it  easier  for  you  to 
envision  how  the  document  will  appear  when 
printed  out.  Some  word  processing  programs 
have  print-previe^v  features  which  let  you  view 
the  text  on  screen  exactly  as  it  will  be  printed  on 
paper,  so  you  can  format  subheadings,  footnotes, 
running  headers  and  footers,  page  breaks,  out- 
lines, and  so  on.  When  formatting  isn't  too  im- 
portant, 40-column  displays  can  be  perfectly 
adequate. 

Unless  your  computer  has  a  direct-drive 
video  RGB  (Red-Green-Blue)  output — and  Com- 
modore computers  do  not— you'll  most  likely 
need  a  monochrome  monitor  to  make  80-col'umn 
displays  easily  readable  without  eyestrain.  When 
a  64  is  plugged  into  the  rear  connections  of  a 
Commodore  1701/1702  monitor,  80-column  dis- 
plays are  acceptable,  but  not  optimum.  There  are 
two  ways  to  improve  an  80-column  display  on  a 
1701/1702:  Use  the  three  rear  connectors  rather 
than  the  two  front  ones,  and  unplug  the  color 
signal  (the  one  labeled  Chroma).  For  long  ses- 
sions of  programming  or  word  processing,  you 
may  want  to  buy  a  monochrome  monitor  as  a 
second  display  device.  Fortunately,  prices  of 
these  monitors  have  declined  sharply  in  recent 
years.  They  cost  about  $69  to  $150. 


Three  display  colors  are  available:  ordinary 
black  and  white,  green,  and  amber.  Each  has  its 
advocates.  Green  is  the  most  popular,  but  amber 
has  gained  ground  recently.  One  study  indicated 
that  green  was  preferred  for  dimly  lit  rooms  (as 
you  might  find  at  home)  and  amber  for  brightly 
lighted  offices.  Largely,  though,  it's  a  matter  of 
personal  preference.  If  possible,  try  all  three 
before  you  buy. 

The  16  colors  on  a  64  are  a  mixture  of  chro- 
minance (color)  and  luminance  (brightness). 
There  are  only  four  different  luminance  levels, 
which  means  you  can  choose  four  shades  of 
green,  or  amber,  for  text  and  background  colors. 

Some  monitors  have  a  40/80-cDlumn  switch 
to  adjust  the  width  of  the  display  so  characters 
will  appear  properly  proportioned  in  either 
mode.  Others  have  a  horizontal-width  knob 
which  does  the  same  thing. 

Most  monochrome  monitors  have  a  standard 
phono  jack  (RCA  jack)  for  composite  video  input. 
Since  the  Commodore  64  video  output  is  a  DIN 
jack,  you'll  need  a  cable  to  connect  the  two.  The 
"octopus  cable"  that  comes  with  Commodore 
1702  monitors  works  fine — plug  the  luminance 
output  into  the  monochrome  monitor.  You  can 
also  buy  these  cables  at  Commodore  dealers  and 
some  video  supply  stores.  Some  octopus  cables 
have  five-pin  DIN  plugs,  while  others  have 
eight-pin  DlNs,  Newer  Commodore  64s  have 
eight-pin  jacks,  but  the  five-pin  cables  work  with 
both  older  and  newer  64s.  If  you  aren't  sure 
which  phono  plug  on  the  octopus  cable  is  the  lu- 
minance output,  experiment  by  plugging  them 
into  the  monitor  input  one  at  a  time  until  a  read- 
able display  appears  (you  can't  hurt  anything  by 
making  a  mistake). 

If  you  can't  find  an  octopus  cable,  it's  not 
too  hard  to  make  a  cable  yourself.  Five-pin  DIN 
plugs  and  shielded  cables  are  readily  available  at 
electronics  parts  supply  stores  such  as  Radio 
Shack.  Refer  to  the  video  output  pin  map  in  the 
Commodore  64  Programmer's  Reference  Guide.  Sol- 
der one  end  of  the  cable  to  the  ground  and  lumi- 
nance pins  of  the  DIN  plug,  and  the  other  end  to 
the  ground  and  positive  contacts  of  the  connector 
which  fits  your  monitor.  Be  sure  not  to  create  a 
short-circuit  by  splashing  solder  across  any  two 
contacts,  and  keep  the  video  cable  as  short  as 
possible.  If  you  can't  solder  very  well  or  aren't 
sure  about  which  pins  to  hook  up,  pay  a  little  ex- 
tra to  have  the  cable  made  for  you  by  an  expert 
at  a  computer  or  video  shop. 

laLa   In  the  October  issue  there  was  again  a 
question  regarding  which  element  of  a  system 
to  turn  on  first.  I  have  one  further  question 
that  has  not  been  answered.  Is  there  any  prob- 
lem in  having  all  components  hooked  up  to  a 


power  strip  and  turned  on  at  the  same  time?  I 
live  in  an  area  where  power  surges  and  spikes 
are  rare,  so  a  protector  is  not  necessary.  So  far  I 
have  used  my  Commodore  64,  1541,  and  mon- 
itor in  this  fashion  with  no  apparent  problems, 

M\m   We  thought  we'd  covered  all  possible 
bases  on  this  question  in  the  August  and  October 
columns,  but  we  forgot  about  the  power  strips. 

There's  usually  no  problem  with  turning  on 
a  whole  computer  system  in  this  fashion,  even 
though  the  sudden  draw  of  current  creates  a  tiny 
power  surge  each  time  you  do  it.  Some  electronic 
devices  have  built-in  buffer  circuits  to  protect 
their  delicate  circuitry  from  power-on  surges. 
When  you  leave  the  power  switches  on  and  con- 
trol them  from  a  power  strip,  you  could  be 
negating  this  feature.  But  since  most  home  com- 
puter systems  don't  draw  much  current  anyway, 
the  small  surge  is  usually  nothing  to  worry 
about. 

To  be  absolutely  safe,  you  could  separately 
switch  on  the  device  which  draws  the  most 
power  (i.e.,  the  monitor  or  TV).  However,  we've 
never  heard  of  any  damage  resulting  from 
switching  on  an  entire  system  with  a  power  strip. 
If  there  are  any  isolated  cases  to  the  contrary, 
we'll  be  sure  to  hear  about  them.  ffi 


1541  DISK  DRIVE 
ALIGNMENT  PROGRAM 

Flnnllv.  a  comptete  disk  drive  alignment  piogiami  No  special 
equipment  needed!  A  two  disk  (program  and  calibration)  pro- 
gram allows  anyone  with  average  mechanical  skills  to  properly 
align  the  1541  disk  drive.  Complete  Instruction  manual.  Don't 
be  fooled  by  cheap  iroltationst  This  Is  the  alignment  program 
that  works!  See  the  review  In  the  October  Issue  of  the  Gazette. 
$44,95  +  S2.50  shipping  (U.S.) 

PROGRAM  PROTECTION  MANUAL 
FOR  THE  C  -  64        2ND  EDITION 

129,95  +  S2.50  shipping  (U.S.) 

PROGRAM  PROTECTION  MANUAL 
VOLUME  2 

COMING  SOON 

PROGRAM  PROTECTION  NEWSLETTER 

A  monthly  newsletter  covering  the  latest  advances  in  program  protec- 
tion. This  wiD  be  a  complete  'HOW  and  'WHV  approach  to  individual 
program  protection  schemes. 

$35,00  per  year  post  paid  in  the  U.S. 

OMNICLONE  (C  -  64  VERSION) 

At  last  —  a  copy  program  that  will  not  only  copy  the  disk  but  is  also 
unprotected  and  documented.  This  will  copy  the  disk  and  automatically 
place  errors  20.  21,  22,  23.  27  and  29  on  the  destination  disk.  Three 
passes,  three  minutes.  The  source  code  is  included  on  disk  and  printed 
out.  Learn  about  hall  tracking,  high  speed  data  transfer  and  much 
more  ,  .  .  plus  updates  included  in  the  newsletter. 

S35.00  +  S2,50  shipping  (U.S.) 

C.  S.  M.  SOFTWARE 

P.O.  Box  563,  Crown  Poitit,  IN  46307 
{219)  663-4335 

VISA  AND  MASTER  CAHDS  ACCEPTED 
DEALER  INQUIRIES  INVITED 
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Michael  S.  Tomczyk 


Magic 


Beginning  Computer  Math 


Some  people  think  computer  math  is  hard  just 
because  it  involves  numbers.  They're  wfrong. 
Math  is  easier  to  understand  when  you  use  a 
computer. 

For  example,  some  teachers  still  think  stu- 
dents have  to  be  a  certain  age  to  learn  algebra- 
nonsense!  Every  time  you  use  a  variable  in  a 
computer  program,  you're  using  a  type  of  al- 
gebra. If  a  child  can  use  variables  in  BASIC 
programming,  then  he  or  she  is  already  applying 
the  principles  of  algebra. 


The  computer  PRlNTs  the  number  on  your 
screen.  We  can  use  the  PRINT  command  to  cal- 
culate, too,  like  this: 

PRINT  1985  +  1 


)  Common  Math  Functions 

;  Display  numbers 

;  Counting  with  FOR/NEXT 

;  Addition 

i  Subtraction 

i  Multiplication 

[  Division 

[  Fractions 

V  Decimals 

■  Negative  numbers 

'<  Exponents 

I:  Ratio  analysis 

!  Formulas 

t  VAL  =  string  to  numeric 

1^  Random  Numbers 


=  "A' 


When  you  place  a  calculation  or  formula  after 
the  PRINT  command,  the  computer  automati- 
cally does  the  calculation  and  displays  the  an- 
swer (in  this  case,  1986). 

Notice  that  number  values  are  always 
PRINTed  without  quotation  marks.  Putting  the 

^^^    number  outside 

Short  Examples  to  Try 

10  A  =  ]00:  PRINT  A:  PRINT'ONE  HUNDRED 

10  FOR  X  =  l  TO  100  STEP  2:  PRINT  X:  NEXT 

10  A=3;  B=4:  PRINT  A  +  B 

10  X=255:  Y  =  55:  PRINT  X-Y 

10  Nl=10;  N2  =  20:  PRINT  N1*N2 

10  C-100:  D-5:  PRINT  C/D 

10  PRINT  (2/3>*(3/2> 

10  L- 100000:  I -.12:  PRINT  1*1 

10  PRINT  ,12*100000;  PRINT    -.12*100000 

10  PRINT  3TI2 

10  1NPUT"DEBT";D:  INPUT"EQUITY";E:  PRINT"RATIO  = 

10  INPUT  X:  DEF  FNA(X)=X*.01:  PRINT  FNA(X) 

10  PRINT'TYPE  A  NUMBER":  INPUT  X$:  X  =  VAUX$);  PRINT  X 

10  FOR  T  =  l  TO  20:  PRINT  INT(20*RND(1))-I-1:  NEXT 


'D/E 


But  why  do  we  say  computer  math  is  easy? 

BASIC  contains  a  whole  set  of  built-in  math 
functions  you  can  use  to  solve  all  sorts  of  prob- 
lems, from  simple  addition  to  trigonometry. 
That's  what  makes  computer  math  so  easy.  In 
this  lesson,  we'll  skip  the  "trig"  and  focus  on  the 
most  common  BASIC  math  functions. 

Our  examples  are  designed  for  )wn-math 
people  and  you  should  enjoy  them  even  if  you're 
not  a  math  whiz.  All  of  our  programs  work  with 
the  VIC-20,  Commodore  64,  Commodore  16,  and 
PIus/4. 

Using  PRINT  To  Display 
Numbers 

The  first  thing  you  should  know  is  that  most 
calculadons  work  with  the  PRINT  command. 
Type  this  line  and  press  the  RETURN  key: 

PRINT  1985 
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quotation  marks 
tells  the  com- 
puter that  the 
number  is  a 
value  and  can 
be  used  in  cal- 
culations. 

Putting  a 
number  inside 
quotation  marks 
tells  the  compu- 
ter that  number 
is  part  of  a  mes- 
sage and  cannot  be  used  as  a  value  in  calculations. 

Type  these  two  lines  and  press  RETURN 
after  each  line  to  see  the  difference  (the  first  use 
is  a  calculation,  the  second  use  is  a  message): 

PRINT  24^2 
PRINT"2f-2" 

If  you  want  to  combine  a  number  value  or 

calculation  with  a  word  message,  the  number 
value  or  calculation  has  to  go  outside  quotation 
marks  and  the  message  goes  inside  quotation 
marks,  like  this: 

PRINT'THIS  IS  THE  YEAR"1985"!" 

In  this  example,  the  entire  message  goes  on  the 
same  PRINT  line.  The  message  begins  inside 
quotes,  then  we  put  the  number  outside  quotes, 
then  we  go  back  inside  quotes  at  the  end  to  dis- 
play the  exclamation  mark  {!).  Notice  that  the 
computer  lets  us  go  in  and  out  of  quotes  on  the 
same  PRINT  line. 


To  teach  your  child  to  spell,  we  had 
to  design  software  that  talks. 


Cave  of  the  Word  Wizardry  unique  way 
to  develop  spelling  skills  using  human 
speech  and  arcade  action. 

Software  that  tries  to  teach  spelling  by  jumbled 
letters  isn't  a  very  good  teacher.  The  software  has 
to  talk.  Now  it  does.  Only  on  Cave  of  the  Word  Wizard 
from  Timeworks. 

The  Wizard  talks  like  a  human  being,  not  like 
a  robot.  This  fascinating  character  thrusts  you  into  an 
intriguing  adventure  as  he  teaches  spelling  in  the 
most  effective  way  possible  on  a  computer. 

You  have  wandered  into  a  mys- 
terious cave,  and  the  entrance 
has  been  sealed  behind  you 
Suddenly  the  Word  Wizard 
appears  and  informs  you 
that  in  order  to  leave 
his  cave  you 
must  find  four 
magic  crys 
tals  which 
have  the 
power 
needed  to 
open  the 
cave  entrance. 
You  have  only  a 
flashlight  to  help 
you  find  your  way 
through  the  cave,  and 
your  batteries  are  run-  - 

ning  low. 

The  Wizard  is  a  funny  old 
fellow  who  causes  lots  of  mischief 
for  anyone  who  enters  his  cave.  He 
will  appear  often  and  ask  you  to  spell  a 
word-you  will  actually  hear  the  old  Wizard's 
voice!— and  you  cannot  continue  your  search 
until  you  spell  the  word  correctly 

The  Wizard  will  use  his  magic  powers  to 
replenish  the  energy  in  your  flashlight  if  you  spell  the 


ri.ttJHLiaHT        LOCftTIS* 


I  I 


word  correctly  but  each  time  you  are  wrong  he  will 

draw  energy  from  your  light.  When  your  flashlight 

runs  out  of 

energy  you 

will  be 

doomed  to 

roam  through 

the  cave  in 

darkness 

forever. 

During 
your  search 
you  will  be 
confronted 

with  spiders,  rocks,  snakes,  and  other 
dangerous  obstacles  that  will  make  your 
quest  for  freedom  even  more 
challenging. 

This  state-of-the-art  educa- 
tional program  includes  500 
spoken  words  in  10  spell- 
ing skill  levels  and 
makes  full  use  of  the 
sound  capabilities 
of  your  com- 
puter. The 
Wizard  will 
talk  to  you 
in  clear 
human 
speech.  No 
additional  hard- 
ware is  needed 
for  your  computer 
system. 
P-  Only  Timeworks  offers 

Cave  of  the  Word  Wizard. 
Now  at  your  favorite  dealer  Or 
contact  Timeworks,  Inc.,  405  Lake 
Cook  Road,  Deerfield,  IL  60015. 
Phone:312-948-9200, 
Akfailable  for  Commodore  64'* 


C19M  TlmBworidi,  Inc.  All  rtohls  raaenrod.  Softworo  Spoecti  by  Eloctranfc  Speech  Syrtama 
B19M.  ■  Reglsierad  trademaft!  0*  Commodore  Compulor  Syaloms 


Timeworks  Programs: 

.  Evelyn  Wood  CVnamic  Reader  ■  Dungeons  of  Algebra 
Dragons  ■  Spellbound  ■  Computer  Education  Kits 

■  Robt)ers  of  ttie  Lost  Tomb  ■  V\fall  Street  ■  Star  Battle 

■  Presidential  Campaign  s  Money  Manager  ■  Bectronic 
Checkbook  ...  Data  Ivlanager ..:  Word  Writer 


REMI  You  can  PRINT  numbers,  calculations, 
and  ansioers  to  math  problems  directly  on  your 
printer  instead  of  the  screen.  For  example,  if  you 
loan  ted  to  PRINT  your  number  with  your  printer, 
you  u'ould  type: 

OPEN  4,4:  CMD  4:  PRINT  1984:  CLOSE  4 


Using  Your  Computer  As  A 
Simple  Calculator 

Let's  try  some  calculations.  Computer  math  is  the 
same  as  the  math  you  learn  in  school  or  use  at 
home  or  in  business — with  a  few  small  dif- 
ferences that  we'll  point  out  as  we  go  along. 

To  use  your  computer  in  direct  (or  immediate) 
mode  as  a  calculator,  just  type  in  the  calculation 
you  want  to  print  and  press  RETURN.  Presto — 
your  computer  automatically  gives  you  the  an- 
swer. Here's  how  it  works: 

To  add  several  numbers,  use  the  PRINT 
statement  followed  by  the  numbers  you  want  to 
add,  as  in  these  examples; 

PRINT  500  +  1484 
PRINT  1+24-3+4+S 
PRINT  (1+2  +  3+4+5) 
PRINT  5000+25700 

The  first  example  adds  two  numbers  and  prints 
the  answer.  The  second  example  adds  several 
numbers  {as  many  as  you  want)  and  also  prints 
the  answer.  The  third  example  shows  that 
enclosing  the  calculation  in  parentheses  gives 
you  the  same  answer.  The  fourth  example  is  es- 
pecially important  because  it  shows  you  that 
computers  do  not  use  commas  in  numbers.  In  or- 
dinary math,  you  might  type  5,000  or  25,700,  but 
in  computer  math,  you  leave  out  the  commas 
and  type  5000  or  25700  without  any  commas. 

Subtraction  works  just  like  addition.  Here's 
an  example; 

PRINT  1984-10 

If  the  number  being  subtracted  is  larger  than  the 
number  you're  subtracting  it  from,  the  answer 
will  be  a  negative  number.  For  example,  if  the 
temperature  is  15  degrees  and  it  falls  20  degrees, 
what  is  the  temperature? 
PRINT  15-20 

The  answer  is  minus  five  degrees  (  —  5).  So  you 
see,  you  can  have  both  negative  and  positive 
numbers  (just  like  in  regular  math). 

Multiplying  numbers  on  your  computer  is  a 
little  different  from  multiplying  by  hand  or  with 
a  pocket  calculator  because  computers  use  the  as- 
terisk (*)  instead  of  the  times  sign  (X)  to  mul- 
tiply numbers.  This  eliminates  confusion  between 
the  multiplication  sign,  the  letter  X  and  the  X- 
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shaped  graphics  symbol.  Here's  an  example: 

PRINT  5*3 

Let's  try  a  real-life  example.  What  if  we  wanted 
to  buy  a  house  for  $80,000  and  the  interest  rate 
on  the  mortgage  was  12  percent?  How  much  in- 
terest would  you  pay?  The  answer  is  12  percent 
times  $80,000.  To  show  that  on  your  computer, 
you'd  type  the  following  line; 

PRINT  .12*80000 

Twelve  one-hundredths  (.12)  is  the  same  as  12 
percent  so  .12  times  80,000  gives  us  our  answer, 
which  is  $9,600.  Notice  we  write  80,000  as 
80000  and  the  answer  appears  as  9600  because 
the  computer  doesn't  use  commas. 

Computers  use  the  slash  (/)  sign  instead  of 
the  division  sign  (-+)  to  divide  numbers.  The 
number  to  the  left  of  the  slash  is  always  divided 
by  the  number  to  the  right,  like  this: 

PRINT  15/3 

The  number  15  divided  by  3  is  5.  If  you  divide  a 
smaller  number  by  a  larger  number,  the  result 
will  be  a  decimal  number,  like  this; 

PRINT  3/15 

The  answer  to  this  calculation  is  .2,  which  is  the 
same  as  2/10,  20/100  or  20  percent.  You  can 
check  the  answer  by  multiplying  15  by  .2  (the 
answer  should  be  3). 

The  answers  to  problems  involving  fractions 
are  always  given  in  decimal  form  by  your  com- 
puter. For  example,  the  answer  to  1  times  1/3  is 
1/3,  but  the  computer  gives  the  answer  in  deci- 
mal form  as  .333333333.  Try  this  example: 

PRINT  2/3*3/2 

This  example  demonstrates  that  if  you  multiply  a 
fraction  times  its  inverse  (opposite)  fraction — for 
example,  multiply  2/3  times  3/2 — the  answer  is 
1.  Try  a  few  others  (10/1  times  1/10,  14/7  times 
7/14). 

Sometimes  you  have  to  use  parentheses  to 
tell  the  computer  which  order  to  calculate  the 
numbers.  For  example,  if  you  want  to  divide 
two-thirds  by  two-thirds,  the  answer  should  be  1 
because  any  number  divided  by  itself  equals  1, 
Try  this  example; 

PRINT  2/3/2/3 

The  answer  is  .111111111  because  this  calcula- 
tion doesn't  say  divide  2/3  by  2/3.  It  says  divide 
2  by  3,  then  divide  the  answer  by  2,  then  divide 
that  answer  by  3— and  the  result  is  .111111111. 
Try  it  this  way: 

PRINT  (2/3)/(2/3) 

Now  the  answer  is  1  because  we  used  paren- 
theses to  tell  the  computer  that  we  want  it  to 
take  the  number  2/3  and  divide  it  by  (/),  the 
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number  2/3.  If  you're  ever  in  doubt  as  to 
whether  the  computer  knows  which  order  to  cal- 
culate, use  parentheses  to  separate  the  parts  of 
the  formula. 

The  Order  Of  Ccaculation 

If  you  have  a  long  calculation  involving  many 
different  math  operations,  your  computer  will  al- 
ways calculate  in  this  order:  exponents  first,  mul- 
tiplication and  division  second,  addition  and 
subtraction  last.  If  there  are  several  math  opera- 
tions in  the  same  category,  it  will  calculate  them 
from  left  to  right. 

As  we've  already  said,  you  can  make  your 
computer  calculate  individual  operations  sepa- 
rately by  enclosing  them  in  parentheses.  Try 
these  examples  (which  all  give  the  same  answer): 

PRINT  (2t2)/]0  + 14 
PRINT  ((2T2)/10)  + 14 
PRINT  (((2T2)/10)-(-14) 

First,  the  computer  performs  the  exponent  opera- 
tion by  taking  2  to  the  second  power — 2T2);  sec- 
ond, the  computer  divides  the  answer  by  10;  and 
last  it  adds  14. 

REM'  Any  calculation  must  contain  the  same 
number  of  left  and  right  parentheses.  If  you  don't 
"balance"  the  number  of  parentheses,  you'll  get  an 
error  when  you  try  to  perform  the  calculation. 

You  can  change  the  result  of  a  calculation  line  by 
putting  parentheses  around  different  parts  of  the 
calculation.  Try  this: 

PRINT  2T  2/(10 +14) 

Now  the  computer  first  takes  the  exponent  of  2 
to  the  power  of  2  (which  is  4);  second,  it  adds 
10  +  14  (24);  and  last,  it  divides  4  by  24. 

Calculating  With  Numeric 
Variables 

If  you  read  our  January  column,  you  know  we 
made  a  New  Year's  resolution  to  show  you  how 
variables  work — -so  we're  putting  some  special 
emphasis  on  numeric  variables  in  our  examples 
(see  the  reference  chart  at  the  beginning  of  this 
column). 

If  I  tell  the  computer  the  variable  A  now 
equals  the  number  5,  the  computer  now  treats 
the  letter  A  as  if  it  were  a  5 — as  in  this  example, 
which  defines  A  as  5  and  then  prints  the  value 
of  A: 

A  =  S:PRINT  A 

A  numeric  variable  can  be  a  letter  like  A,  two  let- 
ters (like  AB),  or  a  letter  and  a  number  (like  A2). 
Numeric  variables  are  used  to  stand  for  numbers 
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and  can  be  used  in  many  creative  ways. 

Using  a  variable  to  stand  for  a  number  lets 
you  use  that  number  over  and  over  again  in  vari- 
ous calculations. 

If  we  define  the  variable  A  as  the  number  5, 
the  computer  will  display  the  number  5  (the 
value  of  the  variable)  when  we  print  A.  You  can 
also  include  variables  in  calculations  and  for- 
mulas, like  this: 

A  =  5:  PRINT  A:  PRINT  A  +  1:  PRINT  A+2 

In  this  example,  we  define  the  variable  A  as  5, 
then  we  print  A,  which  is  the  same  as  saying 
print  5.  Next,  we  add  1  to  the  value  of  A  and 
print  the  result,  which  is  6,  then  we  add  2  to  the 
value  of  A  and  print  the  result,  which  is  8. 

Some  Practical  Examples 

Let's  try  some  simple  math  problems.  For  ex- 
ample, how  could  we  figure  out  what  price  we 
can  pay  for  a  new  home?  One  way  is  to  see  how 
much  the  interest  payments  would  be  if  we  took 
out  a  mortgage.  Our  bank  will  give  us  a  mort- 
gage at  12  percent  interest,  so  let's  calculate  how 
much  interest  we  have  to  pay  for  houses  costing 
between  $50,000  and  $120,000— in  $10,000  in- 
crements. This  may  sound  a  little  complicated, 
but  we  can  do  the  whole  calculation  in  two  pro- 
gram lines,  like  this: 

10  FOR  X  =  50000  TO  120000  STEP  10000 
20  PRINT"INTEREST  =  "XM2"ON  HOUSE 
COSTINCX:  NEXT 

Type  RUN  and  press  RETURN.  Impressed? 
Computers  can  make  math  calculations  very 
powerful,  and  fast,  too.  The  first  part  of  the  FDR- 
NEXT  loop  tells  the  computer  we're  going  to  de- 
fine X  as  a  range  of  numbers  from  50,000  to 
120,000.  STEP  10000  tells  the  computer  to 
"step"  through  the  range  at  intervals  of  10,000  at 
a  time.  Line  20  displays  the  INTEREST^  part  of 
the  message.  Then  we  go  outside  quotation 
marks  to  multiply  our  first  house  price  ($50,000) 
times  our  interest  rate  (.12),  which  prints  the  an- 
swer. Then  we  print  the  rest  of  our  message  "ON 
HOUSE  COSTING"  and  the  X  which  at  this 
point  is  50000.  The  NEXT  command  tells  the 
computer  to  go  back  and  do  it  all  over  again — 
except  this  time  X  will  be  60,000— then  70,000 
and  so  on  up  to  120,000  where  the  program 
automatically  stops  because  120,000  is  the  top  of 
the  range  defined  by  the  TO  part  of  the  loop. 
You  might  note  that  we're  using  a  12%  annual 
interest  rate;  if  you  were  really  planning  to  buy  a 
house,  you'd  have  to  factor  in  periodic  payments 
and  the  effects  of  compounding  the  interest. 
Here's  another  practical  example: 

10  PRINT"ENTER  A  SAVINGS  AMOUNT":  INPUT  SI 
20  PRINT"ENTER  AN  INTEREST  RATE":  INPUT  Rl 
30  PRINT'TIRST  YEAR  INTEREST  IS:"  S1*R1 
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40  PRINT'TOTAL  AFTER  FIRST  YEAR  INCLUDING 
INTEREST  IS:"S1  +  (S1*R1) 

Line  10  prints  the  opening  prompt  message,  fol- 
lowed by  an  INPUT  statement  which  defines  the 
number  typed  in  as  variable  SI. 

Line  20  prints  another  prompt  message  with 
an  INPUT  whose  variable  is  defined  as  Rl. 

Line  30  prints  a  message  followed  by  the 
first  year's  interest  earned — the  result  of  mul- 
tiplying the  variable  SI  (savings  amount)  times 
Rl  (interest  rate). 

Line  40  prints  another  message  followed  by 
a  calculation  which  shows  the  total  savings  plus 
interest  earned  (the  total  amount  you  have  after 
adding  the  interest  you  earned),  This  time  the  re- 
sult is  obtained  by  adding  the  savings  amount  to 
the  interest  earned  (note  the  result  of  the  calcula- 
tion is  automatically  printed  because  it's  still  part 
of  the  PRINT  statement). 

The  examples  we've  seen  here  have  hun- 
dreds of  variations.  They're  just  a  beginning.  You 
can  perform  all  sorts  of  calculations  for  use  in 
school,  at  home,  or  in  business.  Try  it.  You'll  find 
it's  easier  than  you  thought. 

Next  month  we'll  continue  with  our  dis- 
cussion of  computer  math  and  include  some  ad- 
vanced computer  math  techniques  for  beginners. 
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ROBB 

-^^^^  For  the  64  or  VIC 

Allernative  to  tfie  1541  Disk  Drive! 


AutaLaad/ 


$39.95 


ixpen; 
even  be  used  os  o  backup  1o  the  flaky  1541! 

Yes,  the  RABBIT  Is  thai  ond  much  more.  Uses  the  Commodore  cossette 
deckbutloadsandsovesmuch.muchfosterihaniegularCommodore 
load/save  Think  about  It  —  loads  or  saves  an  BK  program  In  almost  30 
seconds,  16K  in  1  minute,  etc.  That's  nearly  as  fast  as  the  1541  disk.  RABBIT 
Is  on  cartridge  so  It's  olways  there  Also  has  other  useful  commands. 
Specify  (or  use  on  the  64.  or  on  the  VIC  20  — 

"It  was  the  best  purchase  for  my         "Congratulations  on  your  64 
computer  thot  I  have  ever  moeJei "       Rabbit  It's  a  super  piece  of  work " 


Cartridge  for  the  64. 

This  cartriage  has  2  pushbutton  switches  on  it  that  allow 
you  to:  1)  load  and  then  automatically  run  thg  first  program 
on  disk,  and  2)  Display  the  disk  directory  -  either  at  the 
touch  of  a  button!  It  may  not  sound  like  much  but  it  Is  abso- 
lutely one  of  the  most  convenient  accessories  you  con 
Install  on  your  64.  Housed  in  an  attractive  plastic  cartridge 
complete  with  easy  to  Install  instructions,  v^rks  with  every 
softwore  pacl<age  [including  menus  and  commercial 
software)  we  have  tried  ond  it  doesn't  toko  awoy  ony  memory. 
Think  about  it  the  nexl  lime  you  type:  LOAD"*  ",8,1  RUN  or 
IDAD  "S  ".8  LIST.  Remember,  it's  only  319  95 


■fc     Jl     A     ■■     NOW  Please  for  your  own  protection 

1%  #1    M\    ^_    TucDccT       consider  the  MAE  llrst  before  you 

I V I  J"^  t     r/-»n  1  rce      ^^'^  that  other  assembler.  We've 

uWum     mlH    FOR  LESS!    hod  numerous  customers  who 

wasted  their  money  on  some  cheaper  off  brand  assembler  tell  us 

how  much  better  Ihe  IwlAE  Is 

The  most  powerful  Mocro  Assembler/Editor  avollable  lor  the 

Commodore  64  and  other  CBIvllPET  computers,  and  olso  for  the 

ATARI  eaOIXL  and  Apple  tl/IIE. 

MAE  Includes  an  Assembler.  Editor.  Word  Processor.  Relocating 

Loader,  ond  more  all  for  |ust  S59.95, 

We  could  go  on  and  describe  the  MAE  but  we  thought  you  would 

like  to  read  our  customers'  comments.  The  following  ore  actual 

unedited  comments  from  correspondence  about  the  MAE: 

"Excellent  Development  "I  like  MAE  and  wish  thot  you  hod 

Package."  it  on  the  Macintosh." 

"Compares  to  DEC  and  INTEL,"  'it  is  a  superb  program." 


n 


mGta-64 

■  by  Eastern  Hou^ 


A  Communications  Cartridge 
for  the  Commodore  64. 

Upload/Download.  Status  Line,  etc.  Works  with 

your  Commodore  1600  or  1650  Modem. 

Auto-dialing,  etc.  when  used  with  the  new 

CBtH  1650  Modem. 

Cartridge  and  Manual  -  $49.95 


3239  Linda  Dr. 
Winston-Salem,  N.C.  27106 
(919)748-8446 
Send  (or  free  catalog! 
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The 
Forbidden 

Crypt 


Ted  Reynolds 


You're  a  leading  archaeologist  who's  hap- 
pened on  a  fabulous  treasure.  But  sf)iders, 
bats,  snakes,  and  ghouls  guard  the  riches. 
How  long  can  you  survive  in  the  forbidden 
crypt?  An  action  game  for  the  VIC,  64, 
Plus/4,  and  16.  A  joystick  is  required. 


A  local  legend,  long  dismissed  as  mere  myth, 
speaks  of  a  great  and  powerful  king  who  once 
ruled  this  area.  While  investigating  the  origins  of 
this  tale,  you've  discovered  a  cenotaph  covered 
with  unusual  glyphs.  They're  difficult  to  trans- 
late, but  seem  to  say  something  about  the  king 
and  guardians  and  forbidden  treasure.  Un- 
daunted, you  open  the  door  and  enter.  The  door 
slams  shut,  leaving  you  stranded  in  the  crypt. 
Survival  in  "The  Forbidden  Crypt"  is  not 
easy.  Each  level  contains  four  rooms  into  which 
you  must  enter  and  retrieve  a  treasure.  That's 
easy  enough,  but  avoiding  the  spiders,  bats, 
snakes,  and  ghouls^guardians  of  the  treasure — 
is  not.  And  the  only  way  to  get  to  the  next  level 
is  to  claim  the  treasure  from  all  four  rooms. 

Thrown  Into  Action 

Came  play  begins  with  an  overview  of  the  four 
rooms,  each  with  two  doors,  one  on  the  left  and 
one  on  the  right.  Below  the  playing  screen  is 
Score,  Level,  and  Lives.  You're  represented  by 
the  red  dot  on  the  screen,  and  you  can  begin  in 
any  room  at  any  door.  Using  a  joystick  (port  2 
on  the  64,  port  1  on  the  Plus/4  and  16),  move 
into  a  room  (hint:  You'll  have  more  success  if 
you  enter  from  the  door  on  the  right),  and  you're 
immediately  thrown  into  the  action.  The  screen 
changes  to  a  full  view  of  the  room  you've 
entered. 


OLA  //v 


The  treasure  is  often  difficult  to  get  to  as  the 
guardians,  four  per  room,  pursue  you.  Their 
touch  is  deadly.  You  can  defend  yourself  by  aim- 
ing the  joystick  at  a  guardian  and  pressing  the 
fire  button.  A  hit  eliminates  a  guardian.  In  the  64 
version,  you  have  only  three  shots  per  room  and 
the  guardians  move  faster  towards  you  after  one 
of  their  companions  has  been  eliminated. 

After  grabbing  the  treasure  and  avoiding  the 
guardians,  head  for  the  exit.  You  must  leave  the 
door  opposite  the  one  you  came  in  (either  door 
in  the  VIC  version),  If  you  make  it,  you'll  be 
back  to  the  four-room  overview,  and  the  room 
you've  just  left  will  contain  a  mark  to  indicate 
that  you've  completed  it.  Sometimes,  you'll  be 
doing  well  just  to  escape  the  room,  even  without 
the  treasure.  In  this  case,  you'll  have  to  return  to 
the  room  and  try  again.  Remember,  you  can't  get 
to  the  next  level  until  you've  found  a  treasure  in 
each  of  the  four  rooms. 

Extra  Lives 

In  the  VIC  version,  you  begin  with  ten  lives,  and 
vou  cannot  earn  bonus  Uves.  In  the  other  ver- 
sions,  you  begin  with  five  lives,  but  get  an  extra 
one  for  every  four  levels  completed.  Also,  in  the 
64,  Plus/4,  and  16  versions,  the  guardians  speed 
up  after  an  extra  life  is  awarded,  so  the  game  be- 
comes increasingly  difficult. 

The  Forbidden  Crypt  is  not  an  easy  game 
beyond  the  first  few  rounds.  Success  will  come 
with  some  practice  and  devising  a  good  strategy. 

Special  Instructions  For  The 
VIC  Version 

The  VIC  version  requires  at  least  8K  expansion 
memory  (16K  or  24K  will  also  work).  There  are 
three  programs  in  all.  Program  1  changes  some 
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The  player  has  completed  two  rooms  and  Is  about  to  enter 
the  one  at  the  upper  right  (VIC  version). 


memorv  pointers  to  protect  the  memory  used  for 
redefined  characters.  In  line  130  of  Program  1, 
the  line  under  the  O  means  you  should  hold 
down  the  SHIFT  key  when  you  type  the  O  (L 
SHIFT'O  is  the  abbreviation  for  LOAD).  Tape 
users  should  change  the  8  in  that  line  to  a  1,  as 
noted  in  the  REMark  in  line  140.  After  typing 
Program  L  save  it  to  tape  or  disk  (do  not  run  it 
yet).  Then  type  in  Program  2  and  save  it  with 
the  name  "A"  (so  it  will  load  properly).  Tape 
users  must  change  line  150  as  noted  in  line  160. 
Type  NEW,  and  enter  the  main  program  (Program 
3),  which  must  be  saved  with  a  filename  of  "B". 
Load  and  run  the  first  program,  which  loads 
Program  2  (A).  Program  2  redefines  the  charac- 
ters and  loads  Program  3. 

See  program  listings  on  page  132.  ^ 


Four  approaching  ghouls  stand  between  the  player  and 
the  treasure  (64  version). 


so  YOU  THINK 

YOU  GOT  THE  BEST  OF 

FROGGER  AND  ZAXXON? 

SORRY. 
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See,  while  you've  been  master- 
ing them,  we've  been  advancing 
them.  Making  them  even  more  Tun 
than  before.So  now  we  have  two 
new  mindblasters. 

Frogger  II  Threee- 
Deep,  a  three-screen 
nightmare.  Starting 
with  an  undersea 
~     y  battle  against  deadly 

^L|^li  creatures  and  the 
W^^^  cruel  undercurrent.  If 
you  do  make  it  to  the  surface, 
it  just  gets  worse.  The  only  hope 
is  to  leap  into  the  sky  where  even 
more  frog-eating  monsters  lurk. 
And  Super  Zaxxon,  taking  you 
beyond  the  outer  hmits  in 
your  space  fighter. 
Tunneling  through 
enemyattack,  firing 
at  Zaxxon's  forces, 
dodging  mine  layers. 

And  beyond  the  last 
electron  barrier,  the 
ultimate  test.  Zaxxon 
is  now  a  killer  dragon  hurtling 
heat-seeking  fireballs. 

Hope  we  haven't  scared  you. 
But  if  Sega  doesn't  keep  you  ahead 
of  the  game,  who  will  ? 
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FROGGER  H  THREEEDEEP  AND  SUPERZAXXON. 


J.  L,  Calvin 


Logic  and  a  little  luck  will  help  you  un- 
lock the  secret  code  in  this  game  of  deduc- 
tive reasoning.  Originally  written  for  the 
64,  we've  added  a  version  for  the  VIC. 


This  game  of  logic  is  based  on  the  popular  game 
Master  Mind.  After  entering  and  saving  the  pro- 
gram, type  RUN,  and  you'll  be  given  the  option 
of  receiving  instructions.  When  the  game  begins, 
six  red  diamonds  appear  in  the  top  left-hand  cor- 
ner of  the  screen.  Beneath  these  diamonds  is  a 
six-element  color  code.  The  object  of  the  game  is 
to  figure  out  and  duplicate  this  code  in  the  least 
number  of  turns. 

Enter  your  guess  by  using  the  color  keys  lo- 
cated at  the  top  left  of  the  keyboard.  As  each  key 
is  pressed,  the  color  you've  chosen  appears  on 
the  screen,  accompanied  by  a  musical  tone  (the 
sequence  of  the  eight  colors  plays  a  scale).  After 
six  keys  have  been  pressed,  the  computer  com- 
pares your  guesses  u'ith  the  code  hidden  beneath 
the  diamonds.  Your  score  is  then  displayed  to 
the  right  of  your  guess.  The  secret  code  can 
duplicate  colors.  For  example,  the  code  may  con- 
tain two  blues  or  three  purples. 

Scoring 

There  are  three  symbols  used  in  scoring  each 
round.  (These  are  also  explained  in  the  screen 
instructions.) 

A  plus  sign  {+)  indicates  that  one  of  the 
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guessed  colors  is  correct  and  in  the  right  location 
(but  this  doesn't  necessarily  correspond  to  the 
location  of  the  scoring  marker). 

A  zero  (0)  means  that  one  of  the  colors  is 
correct,  but  its  location  is  wrong. 

An  at  sign  (@)  indicates  that  a  color  is  not  in 
the  secret  code. 

For  example,  suppose  a  score  reads 
f  +00@@.  This  means  that  two  of  your  guesses 
are  the  correct  color  and  in  the  correct  location, 
two  of  your  guesses  are  the  correct  color  but  in 
the  wrong  location,  and  the  other  two  guesses  do 
not  exist  in  the  secret  code.  Be  sure  to  understand 
that  the  scari}!g  marker  locations  do  not  correspond 
to  the  guess  locations. 

You  have  12  turns  to  determine  the  correct 
color  combination.  As  you  proceed,  carefully 
study  the  scores  of  previous  moves  to  logically 
deduce  the  secret  code. 

If  you  accidentally  press  the  wrong  key 
while  entering  a  guess,  you  can  use  the  DELete 
key.  This  erases  all  previous  guesses  in  the  cur- 
rent move.  You  can  also  press  the  9  key  to  in- 
stantly see  the  secret  code  and  end  (and  lose)  the 
game. 

A  score  of  nine  or  ten  is  very  good,  six, 
seven,  or  eight  is  exceptional,  and  five  or  less  is 
just  plain  lucky. 

If  you're  using  a  black-and-white  TV  or 
monochrome  monitor,  you'll  need  to  make  a  few 
modificahons  so  you  can  easily  distinguish  be- 
tween colors.  If  you're  using  a  64,  make  the 
following  changes  in  Program  1: 


YOUR  COMMODORE  64 
CAN  NOW  USE  STANDARD 
APPLE  ll+HARDWARE 
AND  SOFTWARE 


\t\. 


SOFTWARE  PUBLISHING      GA 
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WITH  THIS 


At  Mimic  we  believe  that  you  and  your  computer  should 
dictate  the  choices  ot  hardware  and  software  you  can  use. 

The  Spartan'"  was  developed  to  allow  you  to  choose  the 
hardware  and  software  that  best  suits  your  needs. 

Our  goal  in  designing  the  Spartan'"  was  simple. 
To  take  what  you  already  have  and  give  you  more. 

Mimic  Systems  is  proud  to  give  you  the  Spartan'" 
The  Apple"'  li  +  emulator  for  the  Commodore  64'" 


k.  ■  ■  \,   .  -  ■-  '-s 


Spartan""  Suggested  Retail  Prices; 
The  Spartan™  (includes  BUSS,  CPU.  and  DOS  cards)  S599.00 

BUSS  card  S299.00 
CPU  card  (requires  BUSS  card]   S  I  99.00 
DOS  card  (requires  BUSS  and  CPU  card)    SI 99.00 

(AH  prices  in  us  Funas.  Freight  not  included ) 
American  Expteu.  Vila  ana  MotierCaid  acc^Med. 
Commoao'e  M  ona  CamjTisxKKij  fosjo  aro  hoaemorkt  oi  Cwnmoaow  Ewcnootci  uo.  one  (M 
Commoaw* Jus^rieu vaefjiiej  inc  Apoie*ii»ao noosmo rt of ipc* Compuief. inc 

Sporl^n  *  n  0  ttDO*rr.afl£  of  M:fflie  Svl^emi  Inc  .  QflO  not  no  o^iociofion  wr*h  Cofr^modor* 
[iKfionlci  0'  Acple  ComoufB'.  lie    'f»  Scanon  ii  rt>onu'ociu>»a  ti»  Mmic  Sil'emi  Inc 
unoer  ipcenio  omniM  dy  AtO  llwnonitl  Ine  ot  Victono  I C  ConoOo 


FOR  INFORMAIION   W(?IIE; 

MIMIC   SYSTEMS   INC. 
1112   POST   ST..    FL.   6  J 
VICTORIA.     B.C. 
CAIMADA    Vev    4V2 


To  Order  Call: 

1-800-MODULAR 

(663-8527) 


p,  ■'.'•• 


One  step  awa\/  front  victory  in  the  VIC  version. 


Winning  requires  a  combination  of  logic  and  lucky 
guesses  (64  version). 


410  POKEGLOC,Z(l)+49 
430  GL0C=GL0C+2 
670  GLOC=GLOC+68 
810  P0KEANS,A(T)+49 
820  POKECANS,0 


jrem  161 

srem  123 

:rem  189 

:rem  84 

: rem  74 


1020  F0RDE=I*2T01STEP~1:P0KEGL0C-DE,32!G0 

SUB1510 jNEXTDE  srem  219 

1040  GL0C=GL0C-(I*2)  j rem  111 

For  the  VIC,  make  these  changes  in  Program  2: 


410  POKEGLOC,Z%{I)+49:GOSUB1330!GLOC=GLOC 


+1:NEXT:PORI=0TO7 
670  GL0C=GL0C+38 
810  POKEANS , A% ( T ) +49 
820  POKECANS,0 


srem  142 

irem  186 

;rem  121 

:rem  74 


1020  FORDE=IT01STEP-l:POKEGLOC-DE,32:GOSU 


B1510:NEXTDE 
1040  GL0C=GL0C-(I*1} 


;rem  127 
I  rem  110 


See  program  listings  on  page  129. 
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Learn  to  play 

guitar  on  your 

Commodore  64 


Lessons  8ttheor/ for  all  guitarists 
and  soon -to- be  guitarists 

$29.95  on  disk 

plus  S1 00  snipping  &  hondling 

(206)  683-9257 

VISA  and  WC  Accepted 
or  send  check  or  money  otdei  to. 


10636  Main  St.,  Suite  414,  Bellewe,  WA  98004 
Dealer  inquiries  welcome 


Unlimited  Free  Programs  -  Unlimited  Fun! 

With  VIP  Terminar 

A  Powerful  80  Column  Communication  Program! 

VIP  Terminal  is  what  you  need  to  talk  to  the  world!  Communicate  with 
friends,  work,  school,  bulletin  boards,  even  information  services  like 
CompuServe.  Share  programs,  news,  pictures,  stock  quotes  -  anything  in 
writing.  With  your  C64,  any  modem  and  VIP  Terminal,  you  can  master  the 
information  revolution  —  professionally! 

VIP  Terminal  is  power  packed  to  get  the  job  done!  It  features  a 
professional  80  column  display  (40, 64  &  106  columns  too!)  to  bring  your  C64 
up  to  the  industry  standard  -  without  any  hardware  modification!  It  works 
with  all  popular  modems,  and,  with  those  that  allow  it,  VIP  Terminal  will  auto 
dial,  and  redial  if  the  line  is  busy.  It  also  will  auto  answer  -  even  take  messages!  Of  course  you  can  send  and 
receive  programs  and  the  like.  And  you  can  print  what  is  coming  on  the  screen.  It  has  a  16-entry  phone  book 
for  those  often  used  numbers,  and  a  20-entry  message  file  for  frequently  sent  messages.  It  also  has  a  powerful 
editor  so  that  you  can  write  messages  to  send  later,  or  edit  ones  you  have  received.  You  can  even  save  and  use 
files  as  large  as  your  disk! 

VIP  Terminal  Is  Easy  and  Fun  to  Use! 

VIP  Terminal  makes  full  use  of  the  potential  of  your  C64  -  you  get  color, 
graphics  and  sound.  VIP  Terminal  uses  menus  and  "icons,"  pictures  of  the 
tasks  to  be  done.  In  fact,  VIPTerminal  can  almost  be  totally  controlled  with  a 
joystick.  You  can  switch  menus,  change  screen  colors,  change  parameters, 
even  dial  your  phone  without  ever  touching  your  keyboard!  Just  move  the 
hand  to  point  to  the  colored  icon,  or  the  entry,  press  the  fire  button,  and  the 
change  is  made.  Of  course,  it  all  can  be  done  from  the  keyboard  too! 

Help  is  built  right  into  the  program  so  you  can't  get  lost  or  confused.  The  manual  is  even  capsulized  on  the 
disk  for  reference  from  the  program  when  you  need  it.  VIP  Terminal  also  has  a  chiming  clock  for  the  quarter 
hour  and  the  hour,  and  an  alarm  you  can  set.  There's  even  a  musical  alarm  to  let  you  know  when  you  have  a 
call.  VIP  Terminal  has  put  it  all  together  to  make  the  perfect  communication  program! 

Integration  With  VIP  Desktop 

VI  PTerminal  is  connected  to  the  whole  VIP  Library'"  of  programs  through 
VIP  Desktop'".  From  VIP  Desktop,  you  may  access  any  of  the  other  VIP 
Library  programs  that  you  own.  The  rest  of  VIP  Library  will  meet  your  word 
processing,  financial  planning,  data  management  and  other  essential  home 
and  business  information  management  needs.  All  VIP  Library  programs 
feature  high  resolution  graphics  to  give  80  columns  on  the  screen  without 
any  hardware  modification.  They  also  give  you  icons  and  plenty  of  help. 
Quality  and  affordability  are  our  number  one  concern! 


[m 

^^^^^^■^MjHj^^Ol^l^d^                     ^L 

VIP  Terminal  ONLY  $59.95 


Available  at  Dealers  everywhere.  If  your 
Dealer  is  out  of  stock  ORDER  DIRECT! 

1-8  0  0-328-2737 

Order  Status  and  Software  Questions 

call  (805)  968-4364 

MAIL  ORDERS:  Shipping;  $3.00  U.S.;  S5.00  CANADA; 
$15.00  OVERSEAS;  Personal  cheeks  allow  3  weeks. 


132  Aero  Camino 
Goleta,  California  93117 


This  short  program  functions  as  an  address 
data  base  that's  extremely  easy  to  use  and 
very  efficient.  It  works  on  the  VIC  or  64 
with  disk  or  tape. 


If  you  collect  slips  of  paper  with  addresses  and 
phone  numbers,  or  if  you  have  an  address  book 
that  gets  more  and  more  cluttered  as  you  update 
addresses  and  scratch  out  old  ones,  it's  time  for  a 
change,  "Address  File"  provides  instant  access  to 
names,  addresses,  and  phone  numbers.  It  offers 
some  special  features,  such  as  an  alphabetical 
sort  and  an  instant  find  after  you  type  in  a  per- 
son's last  name. 

Adding  to  or  editing  the  file  is  simple.  The 
entire  program  is  operated  from  a  menu,  and 
responding  to  prompts  is  all  that's  needed. 

It  runs  on  a  VIC  (with  or  without  expansion) 
or  a  64,  and  automatically  sets  up  the  file  on  disk 
or  tape.  Just  respond  to  the  DISK  OR  CASSETTE? 
prompt  when  saving  or  retrieving  a  file. 

Simple  Choices 

After  entering  and  saving  the  program,  type 
RUN.  The  main  menu  appears: 

1.  RETRIEVE  FILE 

2.  ADD/START  FILE 

3.  EDIT  FILE 

4.  DISPLAY  FILE 

5.  SAVE  AND  END 

To  create  the  address  file,  choose  option  2.  A 
record  number  (#1  if  you're  starting  a  new  file) 
appears  at  the  top  of  the  screen.  You're  then 
prompted  for  last  name,  first  name,  address, 
city/state  (be  sure  to  use  the  slash  to  separate 
the  two),  zip  code,  and  telephone.  The  program 
gets  information  from  INPUT  statements,  so 
avoid  using  commas  in  records.  If  you  choose  not 
to  enter  data  in  &  field  (for  example,  you  don't 
have  a  phone  number  for  a  person),  enter 
NONE.  After  entering  each  item,  press  RETURN. 
At  the  end  of  each  record,  you're  then  given  a 
choice  of  Next  (to  continue  entering  data),  Delete 
(to  redo  the  record  just  entered),  or  End  (to  take 
you  back  to  the  menu), 
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When  you're  finished  entering  data,  choose 
option  5  to  save  the  file.  Answer  the  DISK  OR 
CASSETTE?  prompt  by  pressing  D  or  C,  and  the 
file  is  saved.  Tape  users  should  use  a  new  cas- 
sette rewound  to  the  beginning  and  keep  this 
tape  reserved  only  for  this  file.  Disk  users  may 
wish  to  use  a  fresh  disk  reserved  for  this  file 
only,  especially  if  a  growing  file  is  anticipated. 

After  the  file  is  created  and  saved,  the  next 
time  the  program  is  run,  you'll  want  to  select  op- 
tion 1  (be  sure  the  right  tape  or  disk  is  inserted). 
To  continue  adding  to  the  file,  choose  option  2, 
A  new  record  number  will  appear,  continuing 
from  the  end  of  the  existing  file.  (For  example,  if 
you  made  five  entries,  saved  the  file,  then  re- 
loaded it,  you'd  see  Record  #6  when  resuming.) 
If  you  wish  to  edit  the  file  (for  example,  change 
an  address  or  phone  number),  select  option  3. 
You're  then  asked  to  enter  a  last  name.  All  the 
current  information  for  that  individual  is  dis- 
played and  you're  then  given  a  choice: 

1.  LAST  NAME 

2.  FIRST  NAME 

3.  ADDRESS 

4.  CITY/STATE 

5.  ZIP  CODE 

6.  TELEPHONE 

7.  DELETE  ENTRY 

Select  any  of  the  first  six  and  the  current  infor- 
mation for  that  field  is  displayed  along  with  a 
prompt  for  new  data.  Choose  option  7  to  delete  a 
record. 

Option  4,  Display  File,  calls  another  screen 
from  which  you  choose  to  see  an  alphabetical  list 
of  all  names,  an  individual  name  (enter  a  last 
name),  or  return  to  the  menu. 

Number  Of  Records 

The  program  is  written  to  accommodate  12 
records  on  the  unexpanded  VIC  and  200  on  the 
64.  To  increase  the  number  of  records,  change 
the  value  of  L  in  line  10.  VIC  users  must  use 
expansion  memory  to  have  more  than  12 
records.  Commodore  64  users  should  note  that 
only  the  second  L  value  (at  the  end  of  line  10) 
need  be  changed  if  any  increase  in  record  num- 
ber is  desired. 

See  program  listing  on  page  139.  41 
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My  TALKING  SOfJWm^ 
^S    ISVIFFERENT! 

^  I  CALL  you  BY  mm  own 

NAMe  IN  EVERY  ONE  OF 
\       MVPROmMS! 


COMMODC 


Little  People  Software 

Developed  by  Parents  and  Educators 

. . .  Hearing . . .  Seeing . . .  Doing 

In  a  way  that  mokes  LEARNING 

more  fun  and  more  effective 

No  Synthesizer  Needed 


Humptr  Dumptf 

Alphabet  program 
by  Dave  Paulsen 
Put  Humpty  together 
again  and  learn:  the 
Alphabet,  the 
Computer  Keyboard, 
how  to  spell  your 
Name  .  .  .  and  more. 


Little  Bo  Peep 

Number  program  by 
Joe  Sams  and 
Scott  Barker 
Bring  Bo-Peep's 
sheep  home  and 
learn;  to  Count,  lo 
spell  your  Name,  the 
Computer  Keyboard 
. . .  and  more. 


ammm 


L.  E  M01107 1 
bf  Aaron  Grant 

Teaches  money 
values  —  one  cent 
lo  one  dollar  - 
using  a  gum  ball 
machine.  En- 
courages money 
saving. 


L.  P.  Shapes 
by  Doug  Knapp 

Learn  to  recognise 
geometric  shapes 
and  how  to  spell 
their  names. 


L.  P.  Tralflc  Signs 
b7  Tom  Wanne 

Teaches  idenlillca- 
Uon  and  meanings 
otlralflc  signs  and 
signals.  Increases 
soiety  awareness. 


L.P.  Money  n 
brTomWonne 

Teaches  money 
values  -  one  dollar  | 
to  one  hundred 
dollars  ~  using  an 
ice  cream  ma- 
chine. Encourages 
money  saving. 

LP.  ChUd 
Protection 
by  Tom  Wanne 

TeactiQS  children 
how  lo  protecl 
themselves  against 
the  possibility  oi 
being  kidnapped. 
Excellent  graptiics. 


L.  P.  Colors 

L.  P.'s  Farm 

L.P.  Addition 

by  Aaron  Grant 

by  Aaron  Grant 

by  Doug  Knapp 

Teaches  names 

Teaches  names 

Teaches  addition 

and  idenllltcatlon 

and  IdenlUlcallon 

using  numeric 

ol  colors  and 

o(  Jarm  arUmals. 

figures  and 

reinlorces  learning, 

objects.  Nine  levels 

ol  colors  and 

01  dildcully  Great 

shapes. 

Introduction  to 

L.P.  Subtraction 

math 

L.F  Opposltes 

L.P. 

byDouffKnapp 

by  Tom  Wanns 

Multiplication 

Teaches 

Teaches  oppostles 

by  Aoion  Grant 

subtraction  using 

such  as  large. 

■feaches  multipli- 

numeric Iigures 

small:  tall,  short. 

cation  using 

and  objects.  Nine 

Mulliple  choice 

numeric  Iigures 

levels  o(  difficulty. 

quiz.  Excellent 

and  charts. 

Great  introduction 

graphics. 

Varying  levels  ol 

to  math- 

dilliculty. 

== ^^=^  ^   Computer  Profit  Systems,  Inc. 

=  1  =— '  j^  E     9661  Firdale  Avenue 

-^=:    r=^=:    Edmonds.  Washington  98020 

Creators  of  Data  Deli™  Comp-u-tutor, 

Home  Learning  Systems 

S.A.M.  licensed  from  Don't  Ask.  Inc. 

"Commodore  64  is  a  trademark  of  Commodore  Business  Machines 


Mastercard  and  Visa 

Save  $2.00  per  program 

Shipping  Charge  by 

purchasing  at  your  local 

software  store. 


Name  That  Note 


Learning  the  names  of  the  notes  of  the 
treble  and  bass  clefs  is  one  of  the  more 
tedious  exercises  for  beginning  music  stu- 
dents. Why  not  let  your  computer  help? 
Originally  written  for  the  unexpanded 
VIC,  we've  added  versions  for  the  64,  the 
Plus/4,  and  the  16. 


The  first  stumbling  block  on  the  way  to  pro- 
ficiency in  reading  music  is  learning  the  positions 
of  notes  in  the  treble  and  bass  clefs.  "Name  That 
Note"  is  a  teaching  aid,  designed  to  help  the 
beginning  music  student  develop  instant  recog- 
nition of  notes.  After  entering  the  program,  save 
a  copy  to.  tape  or  disk.  Type  RUN,  and  you'll 
soon  see  a  prompt,  asking  you  to  choose  treble, 
bass,  or  both.  If  you're  just  starting  out,  selecting 
the  treble  clef  is  the  best  choice.  When  this  one  is 
mastered,  practice  with  the  bass  clef,  then  com- 
bine the  two. 

Program  Feedback 

After  selecting  one  or  both  clefs,  a  randomly  gen- 
erated note  appears  on  the  staff.  The  counter  at 
the  upper-left  corner  of  the  screen  begins  count- 
ing down  from  nine  seconds.  If  you  don't  name 
the  note  by  pressing  the  appropriate  letter  on  the 
keyboard  within  this  time  limit,  another  note  is 
chosen  and  the  counter  starts  over.  Another  cate- 
gory. Misses  {upper  right  of  the  screen),  includes 
both  wrong  guesses  and  no  guesses  within  the 
nine-second  time  limit. 

A  correct  answer  is  rewarded  by  the  playing 
of  the  note  and  a  number  of  points  added  to 
Score  (top  center  of  screen).  Promptness  in 
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answering  means  a  better  score,  but  errors  get  no 

points  at  all.  At  the  end  of  a  round  of  20  notes, 
the  final  score  and  number  of  misses  is  displayed 
with  an  option  to  play  another  round.  Progress 
can  easily  be  monitored  by  jotting  down  scores 
and  comparing  them. 

The  Plus/4  And  16  Version 

Because  sound  is  handled  the  same  way  in  the 
Plus/4  and  the  16,  Program  3  works  for  either 
machine.  As  in  the  VIC  and  64  versions,  re- 
defined characters  are  required.  The  custom 
character  set  is  located  at  15360  with  the  aid  of  a 
short  machine  language  routine  placed  in  the 
cassette  buffer  at  819. 

When  you  run  the  program,  any  errors 
which  occur  after  the  characters  have  been  re- 
defined will  cause  random  garbage  to  appear  on 
the  screen.  This  is  because  the  character-set 
pointers  have  been  set  to  point  at  the  custom 
characters. 

At  this  point,  there  are  several  ways  to  re- 
trieve your  program  (restore  the  character  set 
pointers)  and  determine  the  cause  of  an  error. 
One  way  is  to  press  the  RESET  switch  while 
holding  down  the  RUN /STOP  key.  (Note:  Be 
careful  when  doing  this  since  RESET  alone  performs 
a  cold  start  of  the  computer  and  thus  erases  any 
program  from  memory.)  This  operation  puts  you  in 
the  built-in  monitor.  Press  X  to  exit  BASIC.  Then 
press  the  HELP  key,  and  the  statement  where 
the  error  occurred  will  be  printed  (flashing)  on 
the  screen. 

An  easier  way  to  recover  from  this  situation 
is  with  the  aid  of  a  user-defined  function  key. 
Before  you  enter  the  program,  define  a  function 
key  so  that  when  you  press  it,  the  character  set 
pointers  will  position  to  their  normal  place. 


A  Printer  For  All  Reasons 

Search  For  The  Best  High  Quality  Graphic  Printer 


U  you  have  been  looking  veiy  long,  you  hovo 
probably  discovered  that  there  ore  fust  too 
many  claims  and  counter  claims  in  the  printer 
matkel  today.  Tliere  tne  printers  that  have 
some  of  the  feotuies  you  want  but  do  tiol  hove 
others.  Some  teatuies  you  probably  don't  core 
about,  others  aie  vilally  impoitonl  to  you  We 
undetslond.  bi  iact,  not  long  ago,  we  were  in 
the  same  position.  Deluged  by  claims  and 
counter  claims.  Overburdened  by  rows  and 
TOWS  of  fipeciEcatiDiis,  we  decided  to  sepoioie 
all  the  facta  —  prove  or  disprove  all  the  claims 
to  our  ovia  satisloction.  So  we  bought  printers. 
We  bought  samples  of  all  major  brands  and 
tested  Ihem. 

Our  Objective  Was  Simple 

We  wanted  to  find  that  printer  which  had  all  the 
features  you  cotJd  wont  and  yet  be  sold 
directly  to  you  at  the  lowest  pnce.  We  wanted 
to  give  our  customers  the  best  printer  on  the 
market  today  at  a  bargain  price. 

T^e  Results  Are  In 

The  search  is  over.  We  have  reduced  the  field 
lo  a  single  printer  that  meets  all  our  goals  (and 
more).  The  printer  is  the  GP-5S0CD  from 
Seiko  sha,  a  division  of  Seiko  (manuiacturers  of 
everything  from  wrist  watches  to  space  hard- 
ware). We  ran  this  printer  through  our  battery  oi 
tests  and  it  came  out  shirung.  This  printer  con 
do  it  alL  Standard  draft  printing  up  to  a  re- 
spectable (and  honest)  86  characters  per  sec- 
ond, and  with  a  very  readable  9  (horizontal)  by 

8  (vertical)  character  matrix.  At  this  rale,  you 
will  get  on  average  30  line  letter  printed  in  only 
S8  seconds. 

"NLQ"  Mode 

One  of  our  highest  concerns  was  about  print 
quality  and  readabihty.  The  GP-550CD  has  a 
print  mode  termed  Near  Letter  Quality  printing 
(NLQ  mode).  This  is  where  the  GP-550CD 
outshines  all  the  competition  Hands  down!  The 
character  matrix  in  NLQ  mode  is  a  very  dense 

9  (horizontal)  by  16  tvortical).  Iha  equates  lo 
14,400  addressable  dots  per  square  inch.  Now 
we're  talking  quality  printing.  You  con  even  do 
graphics  in  the  high  resolution  mode.  The 
results  are  the  best  we've  ever  seen.  The  only 
other  printers  currently  available  having  reso- 
lution this  high  go  for  $500  and  more  wilkout 
the  interface  or  coble  needed  to  hook  up  lo 
your  Commodore  I 

Features  That  Won't  Quit 
With  the  GP-550CD  your  computer  can  now 
print  40,  48,  68,  80,  96,  or  136  characters  per 
hne.  You  can  print  in  ANY  of  18  font  styles.  You 
not  only  hare  the  standard  Pico,  Elite,  Con- 
densed and  Italics,  but  also  true  Superscripts 
and  Subscripts.  Never  again  will  you  have  lo 
worry  about  how  to  print  HjO  or  X  .  This  fan- 
tastic machine  will  do  it  automatically,  through 
easy  software  commands  right  from  your 
keyboard.  AU  fonts  hove  tme  descenders. 

One  of  the  fonts  we  like  bast  is  "Proportional" 
because  it  looks  most  like  typesetting.  The 
spacing  for  thin  characters  like  "i"  and  "I"  are 
given  less  space  which  "tightens"  the  word 
making  reading  easier  and  faster.  This  is  only 
one  example  of  the  careful  ploiming  put  tnio 
the  GP-550CD. 


Do  you  sometfmef  wont  to  emphasize  a  word? 
It's  easy,  just  use  bold  (double  strike)  to  make 
the  words  stand  out.  Or,  if  you  wish  to  be  even 
more  emphatic,  underline  the  words.  Or  do 
both.  You  may  also  vrish  to  "headline"  a  title. 
Each  basic  font  has  o  corresponding  elongated 
(double-vride)  version.  You  can  combine  any 
of  these  modes  lo  make  the  variation  almost 
endless.  Do  you  want  lo  express  something  that 
you  can't  do  with  words?  Use  graphics 
with  your  lext  —  even  on  the  same  hne. 

You  can  now  do  virtually  any  line  spacing  you 
want.  You  may  select  6,  8,  7'A  or  12  lines  per 
inch.  PLUS  you  have  variable  line  spacing  of 
1.2  lines  per  inch  to  inhnity  (no  space  at  all) 
and  37  other  software  selectable  settings  in 
between.  You  control  line  spacing  on  a  dot*  by* 
dot  basis.  If  you've  ever  had  a  letter  or  other 
document  that  was  just  a  few  lines  too  long  lo 
lit  a  page,  you  can  see  how  handy  this  feature 
is.  Simply  reduce  the  line  spacing  slightly 
and . .  VOILA!  The  letter  now  hts  on  one 
page. 

Forms?  Ye  si 
Your  Letterhead?  Of  Course! 

Do  you  print  forms?  No  problem  This  unit  wiU 
do  them  oE  Any  form  up  lo  10  inches  wide.  The 
tractors  are  adjustable  from  4'/i  to  10  inches. 
Yes,  you  can  also  use  single  sheets.  Plain 
typing  paper,  your  letterhead,  short  memo 
forms,  anything  you  choose.  Any  siie  under  10" 
in  width.  Multiple  copies?  Absolutely!  Put 
fonns  or  individual  sheets  with  carbons  (up  to  3 
deep),  and  the  last  copy  wiU  be  as  readable  as 
the  first  Spread  sheets  with  many  colunms?  Of 
course!  Just  go  lo  condensed  mode  printing 
and  print  a  full  138  columns  wide.  Forget  ex- 
pensive wide- carriage  printers  and  changing 
to  wide  carriage  paper.  You  can  now  do  it  ail 
on  o  standard  8'^^"  page. 

Consistent  Print  Quality 

Most  printers  have  a  continuous  loop  ribbon 
cartridge  or  a  single  spool  ribbon  which  gives 
nice  daik  printing  when  new,  but  quickly  starts 
to  lade  after  a  while.  To  keep  the  printers' 
output  looking  consistently  dark,  the  ribbons 
must  be  changed  more  often  than  is  healthy  for 
Ihe  pockelbook.  The  GP-S50CD  solves  this 
problem  completely  by  using  a  replaceable, 
inexpensive  ink  cassette  which  is  separately 
replaceable  from  the  actual  ribbon.  It  keeps 


the  ribbon  loaded  with  ink  at  all  times.  You  only 
replace  the  ribbon  when  it  truly  wears  out  not 
when  it  starts  to  run  low  on  ink.  Just  another 
example  of  the  superb  engineering  applied  lo 
Ihe  GP-550CD,  (When  you  finally  do  wear  out 
your  ribbon,  replacement  cost  is  or^Iy  $10.95. 
Ink  cassette  replacement  cost  is  only  $5.95, 
both  postpaid.) 

The  Best  Part 

When  shopping  lor  a  quality  printer  with  all 
these  features,  you  could  expect  to  pay  around 
$500  or  more,  .Wo^  anymore,' We  have  done  our 
homework.  You  don't  have  to  worry  about  inter- 
faces or  cables.  Everything  is  included.  We  are 
now  able  to  sell  this  fantastic  printer  for 
only  $259.95!  The  GP-550CD  is  built  espe- 
cially for  the  Commodore  64,  VIC- 20,  Plus  4 
and  C-!6.  All  Commodore  graphics  are  in- 
cluded. This  printer  does  everything  the  Com- 
modore printers  do  but  has  more  features.  You 
need  absolutely  nothing  else  to  start  print- 
ing-juat  add  paper.  We  also  have  specific 
models  for  other  computers.  Call  for  details. 

No  Risk  OHer 

We  give  you  a  15-day  soHsfaction  guarantee.  If 
you  are  not  completely  satisfied  for  any  reason 
wo  will  refund  the  full  purchase  price.  A  I  -  year 
warranty  is  included  with  your  printer.  The  war- 
ranty repair  poHcy  is  to  repair  or  replace  and 
reahip  lo  the  buyer  within  72  hours. 

The  Bottom  DoUcar 

The  GP-5S0CD  is  only  $259.95.  Shipping  and 
insurance  is  $8.00  —  UPS  within  the  conti- 
nental USA  If  you  are  in  a  hurry,  UPS  Blue 
(second  day  air)  is  $18.00.  Canada,  Alaska, 
Mexico  are  $25.00  (air).  Other  foreign  is  $60.00 
(air).  California  residents  add  6%  lax.  These 
are  cash  prices  —  VISA  and  MC  add  3%  to 
total.  We  ship  the  next  business  day  on  money 
orders,  cashiers'  checks,  and  charge  cards,  A 
14 -day  clearing  period  is  required  for  checks. 

TO  ORDER  CALL  TOLL  FREE 

1  -(800)  962-5800  USA 
or  1-(800)  962-3800  CALIF. 

or  send  payment  to: 
APROPOS  TECHNOLOGY 

1071 -A  Ave™ da  Acaso 
CamariiIo.CA  93010 
Technical  Info:  1-(805)  482-3604 
iM8a4  APROPOS  TECHNOLOGY 


§ 


.t,-^Mif=^ME;      THf=*T      NOTE, 


A  correct  artsiver  (C)  has  added  to  the  player's  score. 


Here's  the  line  you  need  to  enter  in  immediate 
mode  to  redefine  the  fl  key  for  our  purposes: 
KEYl,  "FOKE65298,196:POKE65299,208:"  -tCHRSda) 

(Note:  Since  twtcs  beloio  the  low  A  oti  the  bass 
clef  arc  not  available  on  the  Plus/4  and  16,  the  pro- 
gram will  not  select  these  notes.) 

See  prograrh  listings  on  page  142.  ^ 
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CHORD- POWER 

FOR  GUITAR 

THIS  DELUXE  REFERENCE  FEATURES: 

•  Quick  Access  to  Over  8,000  Chords  With  Sound 

•  Chords  Displayed  on  Color  Graphic  Guitar 
Fretboard  with  Each  Note  Played 

•  Chord  Formulas  Displayed  Showing 
Corresponding  Notes 

•  For  Beginner  to  Professional 

•  Easy  and  Fun  to  Use  -  Just  Enter  Chord 
Desired  and  it  Will  be  Displayed  and  Played 


In  addition  to  being  an  excellent  chord  reference, 
CHORD-POWER  will  help  unravel  the  mysteries 
of  chord  construction  and  advance  your  chord  and 
solo  playing! 
-  Program  Runs  on  C-64*  With  Disk  Drive  - 

ORDER  TODAY!  Check,  Money  Order  or  COD. 
flj'lQ  Qc  Plus  S2.00  Shipping  and  Handling. 
kPJ^y.yj     CA  residents  add  6%  Sales  Tax. 

New  Arts  Co. 

P.O.  BOX  2700.  HUNTINGTON  BEACH.  CA  92647 
(DEALER  INQUIRIES  INVITED) 

T  M  IS  TRADEMARK  OF  CQMMODORi;  BUSINESS  MACHINES,  INC 


Be  the  TRAIN 


Play  this  fast-paced  computer  video  game 
that's  so  true-to-llfe  that  a  tnajor  railroad  in- 
dicated ihev  use  it  in  dispatchef  traitiing. 

TRAIN  DISPATCHER'S  24  displays  help  you 
make  crucial  decisions,  RAPIDLY.  You're 
under  pressure,  but  m  control  ~  throwing 
switches,  clearing  and  cancelling  signals, 
constantly  maneuvering  both  east  and  west- 
bound trains.  Keep  the  tracks  clear  ahead  of 
all  your  trains  and  watch  your  score  go  up! 

Action  packed,  yet  non-vtolent,  TRAIN  DIS- 
PATCHER'S 5  levels  of  play  challongo  players 
from  age  8  to  80.  Work  your  way  up  from 
'Cub  Dispatcher"  to  Chief  Dispatcher"  or 
even    Trainniaster." 

Created  by  designers  of  computerized  traffic 
control  systems  for  operating  railroads,  TRAIN 
DISPATCHER  will  increase  your  appreciation 
for  actual  railroad  operations, 

TRAIN  DISPATCHER  comes  complete  with 

IdStrutMion  Manual  and  keyboard  template. 
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I    Disk   U 
jRi'CjuiruEt  16  K   Mcrnury  E)^paTi(^iir| 

M»f\'  SOO     Tap(!  n    Of    Disk  LI 
jRetiuiros  edsitj 

Alan"  400      Tape  O 
(Requires  Ba^ic)    .  ,  ,  .  _ 

Comrnodofe"  64      Tape  D    Or   Disk  G 

Appkfl  ll"^      Disk  P  (S29.95) 

ic 


(124,951 

(S24.95( 


t£24  95) 
(S2495) 


Qi'v    

USA  6r  CANADA  arid  $2  50  puiltfijf  f)  li.)r>(lliiiy 
(54  00  f[}rui(jn}  fur  usctl  garne  ord^frod  All  pjiymL-nls 
■tiu^T  h*'  <ri  USA  (Ljnd^.  all  toreign  pjiymurils  rntk^t  hn 
a(j,nnsl  USA  tj.li^ks  PA  residOfMS  iidfl  6%  SLIKJ  saIh^ 
1^^.  Of  cfuiyit  lo: 

U  Maslet  Card      D  VISA      ixc    Ctate  
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Si^iuiliiFe  . 


SEND  TO:  SIGNAL  COMPUTER  CONSULTANTS,  LTD.   •    P.O.  Bon  1SZ21    •   Plltiburah.  PA  ISZ3ft   •  1412)  &SS-77a7 


•  •     WORD  GENIE     •  • 

C-64  WORD  PROCESSOR 

USER  FRIENDLY  WITH: 

•  Help  screens 

•  Simple  text  commands 

•  Sample  letter 

•  Menu  driven 

FEATURES: 

•  Disk  Utility 

•  Printer  commands 

•  Headings  &  Footnotes 

•  Double,  Triple  spacing 

•  RiglU  justify 
■  Centering 

•  Page  numbering 

•  Margin  control 

•  Columns  (tabs) 

•  Word  search 

•  Merge  files 

IDEAL  FOR; 

•  Persotial  letters 

•  Themes  Ss  Reports 

•  Business  &  Form  letters 

Priced  at  only 

S39.95 

{Disk  only  -  shipping  included) 

Send  check  or  money  order  to: 

GENIE  SOFTWARE 

P.O.  BOX  416   DEPT.  G. 

MALTA,  OHIO  43758 

Ohio  residents  please  add  $2.20 
sales  tax. 

p™^-^" 


Get  more  out  of  your  Commodore  with 
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COMPUTEI's 
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F5f  G*iA/nMAnd  U  Commodore  VIC-20"  And  64"  Personal  Computers 


More  fun 


Martian  Prisoner,  The  Viper, 
Skydiver,  Snoice  Escape,  De- 
mon Star,  Cyclon  Zap,  and  Oil 
Tycoon  are  just  a  few  of  tlie 
ready-to-run  games  you'll  find 
exclusively  in  COMPUTE! 's 
Gazette  each  month.  Just 
type  in  the  programs  and 
watch  your  screen  explode 
with  colorful  new  computer 
game  excitement. 


More  challenge 

Ready  to  tackle  more  ad- 
vanced projects?  In  COM- 
PUTE's!  Gazette,  you'll  learn 
how  to  use  tape  and  disk  files, 
how  to  program  the  function 
keys,  writing  transportable 
BASIC,  how  to  make  custom 
graphics  characters,  new 
ways  to  enliven  programs  with 
sound,  one-touch  commands 
for  the  64,  how  to  use  ma- 
chine language,  speeding  up 
the  VIC-20 — and  much  morel 


Children  will  legrn  and 
develop  new  skills  with  States 
&  Capitals  Tutor,  Wordmotch, 
Munchmath,  Wordspell,  Con- 
nect the  Dots,  Aordvark 
Attack,  and  Alfabug.  Comput- 
ing for  Kids,  0  regular  monthly 
feature,  will  uncover  new 
ways  to  involve  your  children 
In  computing. 


More  programs 

Programs  to  help  you  balance 
your  checkbook,  store  your 
addresses,  keep  tax  records, 
manage  your  personal  busi- 
ness. You  con  create  your 
own  programs  and  games, 
improve  your  word  processing, 
spreadsheets,  and  data  base 
management,  load  and  run 
faster  with  64  Searcher, 
VIC/64  Program  Lifesaver, 
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Quickfind,  Word  Hunt,  Disk 
Menu,  VIC  Timepiece,  The 
Automatic  Proofreader  and 
more. 


More  buying 
guidance 

You'll  profit  from  comprehen- 
sive reviews  of  everything  from 
data-quality  cassette  tapes  to 
software  to  graphics  plotters 
and  modems.  Virtually  any- 
thing that's  compatible  with 
your  Commodore  is  reported 
on  in  COMPUTEI's  Gazette. 
With  this  kind  of  expert  help, 
every  computer  purchase  you 
make  can  be  the  right  one! 

Order  now 

All  you  do  is  mail  the  postpaid 
card  bound  into  this  issue.  But 
don't  delay!  Subscribe  now  to 
start  receiving  every  issue  of 
COMPUTEI's  Gazette 

For  Faster  Service 

Call  Toll-Free 

1-800-334-0868 


VIC  GLulz  Generator 


George  Trepal 


The  VIC  can  be  a  valuable  educational 
tool  for  parents  and  teachers.  Here's  a  short 
program  that  sets  up  and  manages  a  quiz 
for  almost  anything  you  wish  to  teach. 
Simple  instructions  are  included  for  those 
with  expansion  memory  who  wish  to  add 
more  questions  and  answers. 


If  you're  a  parent  or  teacher,  "VIC  Quiz  Gen- 
erator" can  help  you  in  teaching  nearly  any  sub- 
ject. The  program  asks  questions,  which  the 
student  then  answers,  You  can  opt  for  the  order 
of  questions  to  be  generated  randomly,  so  the 
student  will  have  to  learn  the  material  rather 
than  memorizing  a  sequence. 

Questions  are  displayed  one  at  a  time,  and 
the  student's  answer  is  then  compared  to  the  an- 
swer in  the  DATA  statements,  beginning  at  line 
1000.  If  the  answer  is  correct,  the  computer 
makes  a  note  not  to  ask  the  question  again.  If  an 
incorrect  answer  is  given,  the  correct  answer  is 
shown,  and  the  computer  remembers  to  ask  that 
question  later  in  the  quix.  After  a  second  in- 
correct answer,  points  are  deducted  from  the  fi- 
nal score.  No  question  is  asked  more  than  two 
times  in  the  same  quiz. 

At  the  end  of  each  quiz,  a  final  score  is 
given — a  standard  percentage  score,  90%  for 
nine  of  ten  answered  correctly,  for  example — and 
the  student  has  the  option  to  retake  the  quiz, 

Modifying  €luiz  Data 

The  program  includes  six  sample  questions  and 
answers  found  in  DATA  statements  1000-1050. 
Also,  note  line  140,  which  defines  S$  as  "WHO 
WROTE".  The  procedure  for  replacing  these 
questions  and  answers  and  adding  more  is  sim- 
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pie.  After  deciding  what  kind  of  quiz  and  data 
you  wish  to  insert,  LIST  the  program  and  replace 
the  DATA  beginning  at  line  1000  with  your  own. 
Note  that  each  question  must  be  preceded  by  a 
pound  sign  (#)  and  each  answer  with  an  asterisk 
(*),  Be  sure  to  put  the  question  and  answer  on 
the  same  line  in  the  DATA  statement  (see  line 
1000  for  an  example  of  how  this  is  done). 

To  add  more  questions,  simply  continue 
adding  DATA  statements,  but  be  sure  the  last  line 
of  the  program  is  DATA  999.  This  acts  as  a  "flag" 
to  tell  the  program  that  it's  read  all  the  data 
you've  entered.  Notice  that  line  1060  contains 
this  flag.  If  you've  created  twenty  DATA  state- 
ments (questions  and  answers)  and  incremented 
the  line  numbers  by  ten,  your  DATA  statements 
should  run  from  1000-1200  with  the  final  line 
being  1200  DATA  999. 

Whether  or  not  you're  using  memory  expan- 
sion, you'll  have  to  make  sure  that  your  growing 
program  fits  into  memory.  After  adding  a  num- 
ber of  DATA  statements,  press  RUN/STOP- 
RESTORE,  then  type  PRINT  FRE(O)  to  see  how 
many  bytes  remain.  Any  memory  expansion  will 
allow  for  a  large  quiz. 

One  other  line  you  may  have  to  change 
when  modifying  the  program  is  line  140.  If 
you're  not  creating  a  quiz  about  authors,  you'll 
have  to  change  S$  to  "WHO  COMPOSED", 
"WHAT  IS",  or  whatever  phrase  you  need  to 
make  the  question  appropriate. 

An  interesting  technique  used  by  the  pro- 
gram is  found  in  lines  110  and  120.  The  variable 
N  is  defined  by  the  number  of  DATA  statements 
read  in  line  110.  So  the  program  DIMensions  the 
number  of  questions  and  answers  according  to 
the  number  of  DATA  statements  it  counts.  When 
999  is  read,  N  is  set  throughout  the  program. 
See  program  listing  ou  page  145.  Q} 


The  ultimate  reference  book 

The  complete  encyclopedia  for  tfie  Commodore  VIC-20  is  now  available.  COMPUTE!  Books,  one  of 
the  leading  publishers  of  application-oriented  consumer  computer  books,  has  released 
Progromming  the  VIC  by  Raeto  Collin  West.  And  we  offer  this  extraordinary  volume  to  you  at  a  very 
special  Introductory  price  of  $22.45  if  ordered  by  December  1 5,  1 984,  a  1 0%  savings  off  the  regular 
price  of  $24.95. 

For  $22.45  you  can  own  the  definitive  book  on  the  VIC-20.  There  has  never  been  a  book  published 
for  the  VIC-20  thot  gives  you  what  this  one  does. 


Programming  the  VIC 

Raeto  Collin  West 

$24.95 

ISBN  #0-94238e^52-3 

608  pgs. 

papetbound 


Programming  the  VIC's  1 7  chapters  ad- 
dress virtually  every  programming  situation 
that  you,  a  VIC  user,  ore  likely  to  en- 
counter, The  book  contains  hundreds  of 
examples  and  dozens  of  complete  pro- 
grams published  in  ready-to-type-in  form. 

Beginning  to  advanced  programmers 
alike  will  find  Programming  the  VIC  to  be 
an  indispensable  VIC  resource,  Whatever 
your  programming  level  and  whatever 
your  VIC  needs,  this  is  a  book  that  you'll 
refer  to  again  and  again. 


Here's  Just  a  sample  of  what 
Programming  the  VIC  Includes: 

•  Detailed  descriptions  of  every  BASIC 
command  in  the  VIC's  vocabulary 

•  Discussions  and  examples  of  BASIC  and 
machine  language  programming  techniques 

•  Comprehensive  guides  to  VIC  sound  and  graphics 

•  A  thorough  mapping  of  the  VlC-20's  ROM 

•  An  annotated  list  of  6502  opcodes 

•  A  practical  guide  to  selecting  and  using 
printers,  plotters,  and  modems 


Mall  your  prepaid  coupon  to:  COMPUTEI  Books,  P,0.  Box  5406. 
Greensboro,  NO  27403  or  call  '■  -'vi'  ' ;.-.  >',■',■.:■<  %TjHb 

YesI  Send  me  . copies  of  Programming  the  WCot  S24;9Sper  copy. 

•Limited  offer.  Save  1 0%  If  you  order  by  December  1 5,  1 984.    

Add  S3.00  shipping  &  handling  per  book.     

N.C.  Residents  add  4.5%  sales  tax.     

Totol  payment  enclosed.  $  _ . 
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commodore 


SOFTftAREFORr-fri 


Utilities 
Printer  Utility  Program  (Cardco)     , . 
Disk  Utility  Program  {Fast  copy,  File 

copy  Disassembler.  For  1  Ml)  , . . 
Bits  and  Pieces  (Backup  &  Utility, 

Screen  Dump  &  More  for 

MSD  Dnve) 

Simon's  Basic  , . . 

80  Column  Expander  (Cartridge)  .   . 

64  Relay  Cartridge 

Oxtord  P^cal   

ToolW   (Handic), 

Gta)64   (Handic) 

Stat  64    (Handic) 

Fortn64  (Handic) 


,\CCESSORIES 


$  63.00 

$  79,95 

$  75. DO 

S  89.00 


Business 

Multiplan  (Spreadsheet]   

Caic  ResuH  (Advanced)  

Supertase  64   

Mirage  Concepts  {Data  Base)  

Mirage  Concepts  (Word  Processor) 

(40/80  column  &  30K  Dictionary)  . 
B.I.  Paperclip  W,'Spellpac (W/P)  ... 
Home  Accountant  (Continental)    , . . 

Tax  Advantage  (Continental)  

Info  Designs  G.'L  

Southern  Solulions  Accounting  G.'L, 

A'R,  A'RP,'R,  I'M  .  ..each  ... 
Tri  Micro  Accounting  C64  &  Plus  4 

G/L,  A'fl,  A'P,  P/R.  I.'M  ..each  .. 

Smart64Term  +3  

Hellcat  Ace  (game)  

Solo  Right  (game) 


89.00 
85.00 
45.00 
35.00 
19.95 


S    49.95 


49.95 
39.95 
25.00 
25.00 


S    13.95 
S    49.95 


49.95 
39.95 
60.00 
45.00 
69.95 
39.95 
39.95 
39.95 
39.95 


IVlSD  Super  Disk  Drive  (single)  ....  S  349.00 

MSD  Super  Disk  Drive  (dual)  S  575.00 

Hayes  Smart  300  Modem S  229.00 

Vic  1530  Datasette   S  65.00 

Cardco  Datasette  S  55,00 

Cardco  Numenc  Key  Pad   S  39.95 

Alien  Voice  Box  S  95.00 

When  I'm  64  (Voice  Box  Sings)  ...  S  25,00 

Voice  Box  Dictionary  S  25.00 


B.l.  80  Column  Display $  159.95 

1541/Flash $  89.95 

Sock  It  To  Me  (For  8032)  $  29.00 

6420  Westridge  Modem 

(Auto  Answer/Auto  Dial)  S  89.95 

Te learning  (Auto  Answer/Auto  Dial) 

Modem  With  sottvrare S  95.00 

CBM  4023  Ribbons 5  10.95 

CBM  1526  Ribbons ,  S  10.95 

CBM  8023P  Ribbons S  8.75 

CBM  6400  Ribbons S  8.75 

LQ1  Ribbons  $  8.75 

Diablo  Daisy  Wheel  S  13.95 

Abati  Daisy  Wheel  S  13.95 

Flip  N' File  10,  15,25,50 Call 

Power  Strips  (Surge  Protector) $  49,95 

Computer  Glow  Care  Kit  S  10.95 

Disk  Drive  Cleaning  Kit  ,.. S  10.95 

Panasonic  TRI  20  (Amber  1  For  Apple 

or  IBM  Computers   S  156.00 

Green  &  Amber  (For  Apple  S  IBM) .  S  B5.00 

RGB  Monilor  Cable: 

B"-1 01 C  (Apple) $  33.80 


ivi>:hmi;es 


MOMTOHS 


BussCard  II  (Batteries  Included) 

IEEE,  Cartndge  Slot,  Basic  4.0  . , 

BussCard  Printer  Cable  

SuperBox  64  (Handic)  IEEE,  Reset, 

3-Slot   

Inlerpod  (Intelligent  IEEE 

&  RS-2321 

Cardco  t  G  Parallel  Interface  

Cardco  B  Parallel  Interlace 

Tiie  Connection  (by  Tymac) 

(Commodore  Graphics  -t  2K 

Buffer)  Epson,  Gemini,  Dkidata. 

Panasonic  

Turbo  GT  (Te(esys)  With  optional 

16K  or  32K  Buffer 

Vic  Switch  (Handic) 

ADA1800  IEEE  to  Centronics 

Pet  to  IEEE  Cable 

IEEE  to  IEEE  Cable 

Networ1<ing  For  C-64  &  CBM   ... 


$  159.95 

S  29.95 

S  139.95 

S  139.95 

S  79.95 

S  49.95 


S    95.00 


89,95 

149.95 

149.95 

39.00 

49.00 

Call 


LETTER 01  V\I,in'  I'RIM'ER.S 


Abati  (20  CPS)  W'lnterface 


S  475.00 


I)(n  MATRIX  PRIMtRS 


Smith  Corona  Fastex  80  (80  CPS)   .  S  259.00 

Smith  Corona  100  (120  CPS) S  315.00 

Smith  Corona  200  (140  CPS} S  456.00 

Smith  Corona  300  (140  CPS,  15in)  S  589.00 


Bl'M\F,SS  SOFTWARE  —  B128 


Superscnpt  II  (40K  Dictionary)  ....  S  199.00 

Superbase  (Data  Base)  $  199.00 

Calc  Result   $  199.00 

Complete  Accounting  System  From 

Software  Design  (G.l,  A-'R,  A'R 

P/R,  l/M)    each   S  375.00 


BISINFXS  SOmSARE — «032/8096 


WordPro4  t  orS-t-    S  225.00 

Calc  Result   %  199.95 

SuperBase  (8096  only) S  225.00 

Complete  Accounting  System  From 

Software  Design  (Gl,  A'R.  A'R 

PR.  l/M) each S  375.00 


Orders  under  50.00  add  10.00  Handling  fee 
MasterCard,  VISA,  Money  Order.  Bank  Check 
COD  (add  5,00) 
Add  3%  For  Credit  Cards 

All  Products  In  Stock  Shipped  Within  24  Hours 

FOB  Dallas,  Texas 

All  Products  Shipped  With  Manuiacturers 

90  Day  Warranty 

PRICES  .ARE  .SiyECTTO 

cil\.\c;e  wmtntT  notice. 


AUTHORIZED  WHOLESALE  DISTRIBUTOR  FOR  ALL 
COMMODORE  BUSINESS  MACHINE  PRODUCTS. 

BECOME  A  COMMODORE  DEALER.  AND  SEE  WHY  irS  THE  BEST  DEAL  IN  NEW  COMPUTER  PRODUCTS. 

FOR  PRODUCT  UTALOG  &  PRICE  LIST  WRITE  OR  CAU  MICSO-SVS  DISTRIBUTORS. 


ORDERS  ONLY  CALL 

1-800-527-1738 


Micro-Sys 


INQUIRIES  &  INFORMATION  PLEASE  CALL 

1-214-231-2645 


D    I    S    I    R    I    B    y    T    0    R    S 


641  Presidential  Dnve  •  Richardson,  Texas  75081  •  9:30  a.m. -6:30  p.in.  (Mon.-Ftt.)  •  10:30  a.m. -2:30  p.m.  (Sat.) 


A  SPECIAL  OFFER  from 
COMPUTE!  Books 

for  Owners  and  Users  of  Connnnodore  Computers 

Buy  any  2  of  these  books  and  receive  a  i5%  Discount  You  pay  $22,00  and  save  $3,90! 
Buy  all  3  books  and  get  a  25%  Discount.  You  pay  only  $29,00,  a  savings  of  $9.85! 


An  excellent  resource  for  users 
of  the  64.  with  something  for 
everyone:  BASIC  programming 
tectiniques,  a  memory  mop, 
a  machine  language  moni- 
tor, and  Information  about 
writing  gomes  and  using 
pefiptierals  This  2M-page 
spiral -bound  book 
includes  many  reody-to- 
type-in  programs 
and  gomes.  $12,95 


Continues  in  the  tradition  of  the  first  Book 
of  Commodore  64  in  presenting  some  of 
the  best  programs  and  articles  from 
COMPUTE!  Pubiications,  many  revised  or 
never  before  published.  There's  somettiing 
for  aimost  any  Commodore  M  user  in  this 
289-page  book:  arcade  and  text  adven- 
ture games  in  BASIC  and  machine  lan- 
guage, a  commercial  software -quality 
word  processor,  a  program  which  odds 
41  new  commands  to  BASIC,  an  electronic 
spreadsheet,  tutoriols  about  progromming  sound  and 
graphics,  and  utilities  for  saving,  copying,  and  retrieving  flies.  S'2.95 


Buy  Now— This  Offer  Expires  March  31,  1985, 


A  collection  of  outstanding  games,  applica- 
tions, tutorials,  and  utilities  from  the  most  re- 
cent issues  of  COMPUTE!  magazine  and 
COMPUfEl's  Gozette,  including  several  pro- 
grams never  before  published.  Commodore  64 
users  of  all  oges  and  experience  will  find  this 
book  Informative,  entertaining,  and  educa- 
tional. Create  on  80-column  display,  play 
educational  and  arcade-quality  games,  com- 
pose music,  move  sprites  easily  and  quickly, 
and  see  how  to  program  more  efficiently  and 
effectively.  $12.95 


Yes!  I  want  to  save  money  while  I  enjoy  COMPUTE!  Books, 

COMPUTEI's  First  Book  of  Commodore  64,  $12.95 

COfvlPUTEI's  Second  Book  of  Commodore  64,  $12.95 

COMPUTEI's  Third  Book  of  Commodore  64.  SI 2.95 

All  Orders  rvlust  Be  Prepoid 

D  Payment  Enclosed  (check  or  money  order) 

D  Charge     D  MasterCard     D  VISA     D  American  Express 

Acct.  No, Exp.  Date — 

Signoture  

Name . 

Address  .^ 

City_ 

State 


To  Order  Call  Toll  Free  800-334-0868 

(in  NC  coll  919-275-9809) 

or  mail  tliis  coupon  with  your  payment  to: 

COMPUTE!  Books,  P.O.  Box  5406, 

Greensboro,  NC  27403 

Ploase  send  me: 
D  1  Book  for       $12.95 
a  2  Books  for     S22.00 
a  3  Books  for     $29.00 

NC  residents  add  4.57=  sales  tax 

Add  $2,00  per  book  for  shipping . 

Total  Paid 


.Zip 


Please  Qdow  4m5  weeks  for  tJa4ivofy 


?52(WCG 


HINTS&TIPS 


Disk  Lock 


Kevin  Hawkins 


If  you've  discovered  a  clever  timesaving 
technique  or  a  brief  but  effective  program- 
ming shortcut,  send  it  to  "Hints  &  Tips," 
c/o  COMPUTEl's  GAZETTE.  If  we  use  it,  we'll 
pay  you  $35.  Due  to  the  volume  of  items 
submitted,  we  regret  that  we  cannot  always 
reply  individually  to  submissions. 


Everyone  knows  that  putting  a  piece  of  tape  over 
a  disk's  write-protect  notch  wilt  prevent  it  from 
being  written  to  by  the  disk  drive.  You  can  load 
programs  but  not  save,  read  files  but  not  write  to 
them. 

The  tab  is  easily  removed  by  any  user 
(which  defeats  the  purpose  of  write-protection). 
And  improperly  positioned  tape  can  be  an 
annoying  hindrance  when  inserting  or  removing 
disks.  If  the  tape  is  loose,  you  may  have  to  reach 
in  with  your  fingers  and  pull  the  disk  out. 

In  some  applications,  particularly  those 
involving  children,  you  may  want  to  add  an  ex- 
tra measure  of  protection. 

Compatibility  And  DOS  Flags 

The  Disk  Operating  System  (DOS)  of  the  1541  is 
a  descendant  of  operating  systems  from  previous 
Commodore  disk  drives.  Commodore  has  man- 
aged to  keep  a  good  deal  of  compatibility  be- 
tween the  different  drives. 
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When  a  disk  is  formatted,  it's  organized  into 
tracks  and  sectors.  Track  18,  Sector  0  is  a  control 
block  on  (most)  Commodore  disks.  It  contains 
the  Block  Availability  Map,  disk  name,  ID,  and 
other  important  information. 

Byte  2  of  this  sector  contains  a  flag  that  in- 
dicates the  version  of  DOS  used  to  format  the 
disk.  Normally,  you  would  find  a  value  of  $41 
(decimal  65,  ASCII  value  of  "A")  here.  This  sig- 
nals that  the  disk  was  formatted  on  a  1341  or  a 
4040.  These  two  drives  are  format-compatible.  A 
1541  can  read  a  disk  formatted  on  the  4040,  and 
vice  versa.  Theoretically,  you  can  also  write  to  a 
4040  disk,  although  in  practice  it  won't  always 
work  perfectly  (because  the  1541  is  slower  and 
may  be  aligned  a  little  differently). 

There  was  once  a  Commodore  drive  called 
the  2040  which  put  a  few  extra  sectors  on  each 
disk.  The  DOS  version  flag  at  track  18,  sector  0, 
byte  2  contains  a  $01  if  the  disk  was  formatted 
on  a  2040. 

Disks  from  a  2040  are  read-  but  not  write- 
compatible  with  the  1541  format.  You'll  get  an 
error  73  if  you  try  to  save  a  program  or  write  to 
a  2040  disk  from  a  1541.  The  red  light  will  start 
blinking  because  the  1541  refuses  to  write  to  a 
2040'type  disk. 

Software  Write  Protection 

If  we  change  this  flag  byte  on  the  disk,  we  can 
fool  the  disk  drive  into  thinking  we  are  using  a 


COMPUTE!  Books 


^^^H             H^HI 

Second 
Book 

^^H^^H 

Machine 

^■£i  ii  Iliiiyl^H 

Pci&ona-  C!3iTfA>lfr  fv\-:i^no  i.;:n;ju.itj^ 

'  ,■-  !■  jrrvr.irig  fcf  tt'te  Ccm^-TWdorf;  (iJ,  V3C-iXJ.  Aiijn. 

Ap^-  and  PCT.i'CBW  Cwupj^w;. 

SECOND  BOOK  OF  MACHINE 
LANGUAGE 

Richard  Mansfield 

The  follow-up  to  the  best-selling  Machine  Language 
for  Beginners,  this  book  leads  the  programmer 
deeper  into  the  most  powerful  and  efficient  program- 
ming techniques  available  for  personal  computers, 
Fully  tutorial,  with  easy  step-by-step  explanations,  the 
book  shows  how  to  construct  significant,  effective  ma- 
chine language  programs.  Included  is  a  high-speed, 
professional-quality,  label-based  assembler.  Every- 
thing that's  needed  tor  optimized  programming  on 
the  Commodore  64,  Atari,  VIC-20,  PET/CBM,  and 
Apple  computers. 

$14.95 

ISBN  #0-942386-53-1 

COMPUTEl  Publications,  nc.® 

One  o(  the  ABC  PuCsltshing  Compontes                                                                ^^^ 
3Z4  W,  Wendover  Avenue.  Suite  200.  Sfeenst>oro.  NC  27408  ^Ifl-ZJ^-Pew 

To  order  your  copy,  coll  1-800-334-0868. 

2040  disk.  The  disk  is  effectively  write-protected. 

This  is  not  the  same  as  copy-protecting  the 
disk.  There  is  one  exception:  Programs  such  as 
Copy-All,  which  copy  an  entire  disk  to  another, 
may  work  only  until'  track  18.  After  the  DOS  flag 
is  copied,  the  destination  disk  will  be  write- 
protected  and  subsequent  files  may  be  corrupted. 

People  can  still  copy  individual  programs, 
loading  them  and  saving  to  another  disk.  But 
they  won't  be  able  to  scratch  anything  from  your 
disk,  or  add  anything  to  what's  there. 

After  altering  the  flag,  you  can  open  and 
read  files,  and  load  programs.  You  won't  be  able 
to  save,  write  files,  rename,  scratch,  or  validate 
the  disk.  The  only  DOS  command  you  can  use  is 
"NO:name,id"  to  reformat  the  disk  (and  you'll 
lose  all  programs  and  files  on  the  disk). 

Unprotectlng  A  Disk 

Changing  this  byte  is  very  easy  to  do  with  the 
Block-Read  (Ul)  and  Block-Write  (U2)  com- 
mands. But  what  happens  if  you  change  your 
mind  and  want  to  write  to  the  disk  again? 
Putting  a  $41  back  into  the  flag  would  reverse 
the  process,  but  the  write-protection  prevents 
you  from  making  the  change.  It  seems  the  only 
way  to  write  to  it  again  would  be  to  reformat  the 
disk. 

We  can  do  it,  but  first  we  must  fool  DOS 
again.  This  time  we  make  the  disk-drive  think  it 
is  a  2040,  using  the  Memory-Write  (M-W)  com- 
mand. This  command  is  similar  to  a  POKE  in 
BASIC.  But  instead  of  putting  a  number  into  the 
computer's  memory,  we're  changing  values  in- 
side the  disk  drive's  memory.  After  doing  the 
Memory-Write,  a  Block-Write  restores  the  flag  to 
normal. 

Using  Disk  Lock 

Type  in  the  program,  but  don't  run  it  (yet).  Save 
it  first.  You  won't  be  able  to  save  it  to  a  locked 
disk. 

It's  very  easy  to  use,  and  runs  on  the  VIC  or 
64,  Load  it,  put  the  disk  you  want  to  alter  in  the 
drive,  type  RUN,  and  the  prompt  "{L)OCK  OR 
(U)NLOCK"  will  appear.  Press  either  L  or  U  and 
the  program  changes  the  flag  byte.  A  second  or 
two  later,  the  program  ends.  If  you  want  to  lock 
or  unlock  another  disk,  change  disks  and  type 
RUN  again.  That's  all  there  is  to  it. 

You  might  want  to  mark  the  disks  you've 
locked  by  writing  an  "L"  on  the  label.  Use  a  felt- 
tip  pen,  rather  than  a  pencil  or  ballpoint,  to 
avoid  damaging  the  disk.  The  primary  value  of 
"Disk  Lock"  is  to  prevent  accidental  scratching  of 
important  programs  on  archive  or  backup  disks. 
Don't  lock  al!  your  disks,  or  you  won't  be  able  to 
save  anything  to  them. 
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A  word  of  caution:  The  program  contains 
some  powerful  disk  commands,  which  might  ir- 
retrievably garble  information  on  a  disk  if  en- 
tered incorrectly.  Be  sure  to  type  the  program 
exactly  as  listed.  A  comma  or  semicolon  in  the 
wrong  place  (or  missing  altogether)  could  cause 
many  problems.  After  entering  the  program,  test 
it  on  a  new  disk  (or  an  unimportant  one)  before 
you  begin  to  lock  important  disks. 

10    OPEN15,8,i5:PRINT#15,"10":OPEN2,8,2,"# 

"  I  rem   27 

20    PRINT#15 , "Ul ! " f  2  f  0; 18; 0  JGOSUB1000 

i rem   10 
30    PRINT#1S, "B-P!";2;2  s rem   188 

40    PRINT"{L)OCK    OR    (U)NLOCK" !INPUTA$ :IFA$ 

="U"THEN70  jrem  54 

50  IFA5<>"L"THEN40  :rem  246 

60  PRINT#2,CHR$(1); :GOSUB1000 SGOTO100 

jrem  177 
70  PRINTjf2,CHR${65)  f  :GOSUB1000  ;  rem  232 
80  PRINT#15, "M-W";CHR?(l);CHR5(l}fCHR$(l) 

rCHR5(S5)  !rem  241 

90  PRINT#15, "M-W"rCHR$(2);CHR${7) ;CHR$(1) 

;CHRS(65)  : rem  249 

100  PRINT#15,"U2!";2r0;18;0jGOSUB1000 

;rem  58 
110    CLOSE2!PRINT#15, "10" jCLOSEIS : END 

: rem  154 
1000    1NPUT#15,EN,EM$,ET,ES  : rem   4 

1010    IFENTHENPRINTEN,EMS,ET,ES  : rem    158 

1020    RETURN  srem   163 


Introducing 


for  Commodore  64 
Owners 


only 


9 


85 


You'll   hop  right  out  of  your  chair 
playing  this  exciting  new  arcade- 
style  video  game  [  Challenging  fun  , 
seven  treacherous  levels  of  play, 
hours  of  fast,  colorful  entertainment! 
•  •  • 

Pliix    Iflicily   dith   or    Itpi 

S*nd    ch»ck    Of    montyardffr    for    S9.05    eo 

Future  Computer  Applications 

P.O. Box  6I40 

Santa  Fe.  New  Mexico  87502 

Wi   uiy   iN  Ipplng.  Kangi    is  ;n   rtuchins   lingu jq«,  joyitic'^   rsqd. 


BEFORE  LOADING  YOUR  SOFTWARE 
MAKE  A  PERFECT  BACKUP  WITH 


THE  AUTOMATIC  DISK  BACKUP 
SYSTEM  FOR  YOUR  64  &  1541  DRIVE.' 


•  Actually  copies  a  FULL  disk  In  only4  MINUTES! 

>  Easiest  to  use  -  TOTALLY  automatic  copy  utility 
•State  of  the  "ARTS  "copy  capability! 

•  UNLOCKS  protected  disks  for  backup  copying 

>  Breaks  through  LATEST  protection  schemes 

•  Includes  FAST  copier,  "ARTS"  copier  and  TRUE 
Nibbler:  you  get  3  copiers  for  the  price  of  1 

■•  HALF-TRACKING  up  to  &  including  track  40! 
100%  machine  code  for  fast,  RELIABLE  operation 


•  4  min.  copier  AUTOMATICALLY  puts  "errors"  on  copy 

>  ^stest&  most  advanced  copier  you  can  buy 

-  Writes  errors  20,21 ,22,23,27,&  29  WHILE  COPYING! 
'  Thinsforms  your  1541  into  a  SUPER-FAST  copy  drive! 

>  NO  analysis  required,  just  swap  disks  &  NO  damaging 
drive  knock  during  errors  or  format 

>  Formats  AS  IT  COPIES,  detects  A  reproducas  NON- 
STANDARDformats&I.D.  mismatch,  DOS  flags 

•  PRODUCTSUPPORTtel.#,  revisions,  &  upgrades 


OVER  500%  FASTER  THAN  OTHER  COPIERS! 


$49.95 

for  entire  system 


To  orderCALL  805-687-1  541   ext.  64 

Technical  line  805-682-4000  ext.  99 


Fof  rush  service  call  24  hr.  order  line  or  send  cashiers  check/money  order.  Visa,  MasterCard,  &  American  Express  include  cardt*  and  exp, 

date  CA  residents  add  6%  lax.  Allow  2  weeks  for  clearance  of  personal  &  co.  checks.  Add  $3.50  sfiipping  S  handling  for  continental 

U.S./$5.50  for  UPS  air.  AK,  HI,  APO,  FPO,  CANADA  add  S7.50.  Other  Foreign  orders  add  $8,50.  All  APO,  FRO,  &  orders  outside 

48  states  must  bo  paid  by  cerlified  U.S.  funds.  C.O.D.'s  shipped  to  U.S.  addresses  onty,  add  $4.00.  School  orders  welcome. 

DISKMAKER  PAYS  FOR  ITSELF  THE  FIRST  TIME  YOU  USE  IT! 


3463  state  street  •  Sulte1S41A  •   Santa  Barbara   •   CA  93105 


Charles  Brannon 
Program  Editor 


iHORIZONSi 


Perhaps  no  recent  hardware  product  has  piqued 
as  much  interest  and  curiosity  as  the  Okimate-10 
printer,  first  mentioned  here  in  the  CES  feature 
story  in  the  September  GAZETTE.  Three  qualities 
of  this  printer  are  apparently  responsible  for  the 
Okimate's  appeal:  low  price  ($239  with  Com- 
modore interface);  quiet,  good  quality  printing 
(via  a  special  nine-wire  thermal  transfer  printing 
element);  and  most  importantly,  color.  Readers 
became  a  little  impatient,  writing  to  ask  us  why 
we  haven't  reviewed  the  printer  yet.  An 
evaluation  model  arrived  recently  and  we  can 
now  report  on  the  features  and  shortcomings  of 
the  Okimate-10. 

Removing  the  Okimate-10  from  the  packag- 
ing, you  are  first  impressed  by  its  small  size.  The 
printer  is  about  two-thirds  the  height  and  some- 
what less  than  the  length  and  width  of  the  1541 
disk  drive,  yet  can  transport  full  8-1/2  X  11  inch 
paper,  either  a  single  sheet  at  a  time  using  fric- 
tion feed,  or  computer  paper  continuously.  The 
manual  says  almost  any  smooth  paper  can  be 
used;  more  on  this  later. 

The  printing  technology,  called  thermal 
transfer,  is  fundamentally  different,  yet  similar  to 
existing  printer  technology. 

Impact  dot-matrix  printers  print  by  sweeping 
a  vertical  column  of  pins  across  the  paper.  When 
a  dot  needs  to  be  printed,  a  solenoid  behind  the 
printhead  forcibly  strikes  a  tiny  metal  pin  against 
the  ribbon,  transferring  a  bit  of  ink  onto  the  pa- 
per. Text  is  printed  a  column  at  a  time,  each  col- 
umn being  one  dot  wide,  rather  than  a  full 
character  at  a  time  (as  in  the  case  of  letter-quality 
printers,  which  stamp  out  fully  formed  characters 
much  like  a  typewriter).  The  disadvantage  of  im- 
pact printing  is  that  these  little  pins  stir  up  a 
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noise  storm,  screeching  like  fingernails  scratching 
a  chalkboard. 

Fire  Writing 

There  are  two  variations  of  thermal  dot-matrix 
printing.  Characters  are  formed  as  in  impact 
printing,  one  thin  column  per  firing,  but  instead 
of  using  kinetic  energy  (the  force  of  impact)  to 
transfer  ink  from  a  ribbon,  thermal  energy  (heat) 
is  used  to  change  the  color  of  the  paper.  The  ink 
is  built  into  the  paper,  so  to  speak.  One  kind  of 
thermal  paper  merely  darkens  when  heated.  The 
other  kind  of  thermal  paper  is  inherently  dark, 
but  coated  with  a  thin  white-sheened  aluminum 
layer.  The  thermal  element  flash-heats  tiny 
points  in  the  printhead,  which  either  darken  the 
paper,  or  vaporize  the  light  coating  to  reveal  the 
underlying  dark  coloration.  Thermal  printing  is 
whisper  quiet  compared  to  the  staccato  shriek  of 
an  impact  printer.  However,  the  special  paper 
used  in  thermal  printing  is  not  only  expensive, 
but  thermal  paper  (not  aluminized  paper)  can 
darken  as  it  ages — quite  quickly  if  kept  in  a  hot 
environment. 

Okimate's  thermal  transfer  is  a  synthesis  of 
existing  technology.  At  the  instant  of  printing, 
paper,  ribbon,  and  printhead  are  forced  together. 
Tiny  hot  points  in  the  printhead  glow  for  the 
briefest  moment.  In  that  moment,  a  small  bit  of 
waxlike  ink  is  melted  off  the  ribbon  and  fused  to 
the  paper.  Alternatively,  the  ribbon  can  be  left 
out,  and  you  can  use  heat-sensitive  paper,  as 
with  a  thermal  printer.  Thermal  transfer  shares 
thermal  printing's  quiet  manner,  yet  can  print  on 
ordinary  paper. 

Unfortunately,  you  can't  use  ordinary  inked 
ribbons.  Like  carbon  film  ribbons,  a  thermal 
transfer  ribbon  is  not  re-usable.  When  a  bit  of 
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A  SECOND  CHANCE  to  GET 
the  NEW  WORLD  RIGHT 
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■  f  COLUMBUS 

I  HAD  LANDED  IN 
I  NBV JERSEY;  if 
J^  Conez  had  been 
nicer  to  Montezuma;  if 
Pizarro  had  been  a  more 
generous  sou!,  would 
the  world  today  be  any 
different? 

If  you\'e  ever  won- 
dered  about  things  like 
that,  you'll  like  Seiien 
Cities  of  Gold  very  much 
indeed. 

It's  a  kind  of  adven- 
ture. An  unusually  rich 
and  technically  impres- 
sive one  with  new  conti- 
nents to  explore,  natives 
to  encounter,  resources  to 
manage  and  trade  routes 
to  establish.  But  beyond 
all  the  neat  stuff  Scvct 
Citia  throws  up  on  the 
screen,  there's  something 
else  happening  here. 

It  feels  quite  odd  to 
look  at  the  map  and  sec 
nothing.  Of  course  you 
have  to  explore  the  more 
than  2800  screen  new 
world  in  order  to  map  it. 
But  the  way  the  natives 
act,  the  way  you  get  older, 
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the  way  seasons  change 
and  your  men  behave,  and 
the  way  your  rcpvi ration 
precceds  you  gives  you  a 
sort  of  feeling  that's 
unexpected  in  computer 
games.  It's  deeper.  Maybe 
a  little  disquieting,  It 
plays  as  much  in  your 
head  as  it  does  inside 
your  computer. 

Sefen  Cities  does  all 
this  with  the  real  worid  or, 
better  still  (since  the"new" 
world  really  isn't  any- 
more), it  will  construct  any 
number  of  completely 
detailed  hemispheres  for  ■■ 
you  to  try  your  hand  with. 

Designed  by  Ozark 
Softscapc  (the  people 
who  made  M.U.L.E., 
Infowcnld  s "  S  trategy  Game 
of  1983"),S«wi  Cities  is 
about  as  near  a  recreation 
of  history  as  has  ever 
been  accomplished,  with 
or  without  a  computer 

Find  it.  Stomp  around 
in  it.  See  if  you  can't  do  a 
better  job  than  all  the  cel- 
ebrated figures  who  got 
us  into  the  mess  we  have 
to  deal  with  today. 
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ink  is  melted  off,  an  inl<Iess  hole  is  left  behind.  If 
the  ribbon  were  rewound  and  reused,  there 
would  be  gaping  white  spaces  in  printed  text. 
The  black  ribbon  is  good  for  about  75  average 
pages  of  text,  according  to  Okidata.  Replacement 
black  ribbons  cost  $5.95.  So  what  money  you 
save  by  using  ordinary  paper  may  be  used  up  by 
the  cost  of  new  ribbons. 

Even  though  thermal  transfer  can  print  on 
any  paper,  nobody  makes  any  claims  for  the 
quality.  Because  the  ribbon  is  sandwiched  be- 
tween the  paper  and  printhead,  close  contact  is 
required  to  smoothly  transfer  melted  ink.  Rough 
paper,  such  as  bond,  has  too  many  nooks  and 
crannies  to  permit  good  transfer.  Rub  a  soft  lead 
pencil  across  such  paper  and  you  can  see  this 
grain.  Thermal  transfer  prints  only  on  the  raised 
surface  of  the  grain,  so  printing  on  rough  paper 
is  spotty,  as  if  the  ribbon  were  worn  out.  We 
tried  several  kinds  of  common  paper:  the  special 
glossy  paper  that  comes  with  the  Okimate  Plug 
'n  Print  interface  kit,  ordinary  fanfold  computer 
paper,  smooth  photocopy  paper,  letterhead 
(bond),  and  clear  acetate.  Only  the  acetate 
yielded  a  clear,  sharp  image  (perfect  for  overhead 
projection).  The  print  on  the  special  smooth  paper 
was  acceptable,  but  a  little  lighter  than  desired.  A 
sliding  switch  on  the  Okimate-10  lets  you  adjust 
the  darkness  of  the  print,  but  you  would  always 
want  to  leave  it  in  the  darkest  setting. 

All  the  other  types  of  paper  we  tried  gave 
unacceptable  results,  with  the  bond  paper 
providing  illegible  print.  Standard  computer 
paper  was  too  rough.  Even  the  rather  smooth 
photocopy  paper  looked  like  it  was  printed  on  by 
an  impact  printer  with  a  worn-out  ribbon. 

We  haven't  found  a  commonly  available 
source  of  extra-smooth  paper,  so  even  though 
you  can  use  any  paper,  in  practical  terms  you 
will  most  likely  want  to  use  the  special  paper 
provided  by  Okidata.  Extra  paper  can  be  ordered 
from  Okidata  at  $9.95  for  250  sheets. 

Plug  'n  Print 

Okidata  is  to  be  congratulated  for  the  consumer 
orientation  of  this  printer,  evidenced  in  both  the 
style  of  the  manual,  and  in  the  ease  of  setup.  The 
basic  Okimate  printer  is  deaf  and  dumb,  with  a 
deep  hole  in  its  side.  Unlike  some  printers  which 
use  a  Centronics  plug,  requiring  an  external 
interface,  the  special  Okimate  interface  is  a  car- 
tridge which  plugs  into  the  side  of  the  printer, 
After  you  plug  in  the  interface,  you  snap  a  face- 
plate over  the  interface,  then  simply  plug  in  the 
included  Commodore  serial  cable,  and  you're  in 
business.  Don't  look  at  the  price  of  this  printer 
($169.95)  without  the  interface.  If  you  already 
have  a  printer  interface,  it  won't  work  with  the 
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Okimate.  Besides,  the  ribbons  and  glossy  paper 
come  with  the  interface. 

After  this  installation,  you  basically  have  a 
thermal  transfer  MPS- 801,  with  a  few  bonus  fea- 
tures. The  interface  module  completely  cus- 
tomizes the  printer,  making  it  compatible  with 
the  codes  and  modes  of  the  1525  or  MPS-801 
printer.  You  can  LIST  programs  to  the  printer  at 
60  characters  per  second  (cps)  and  see  all  the 
graphics  characters  and  cursor  controls  in  the 
listing.  The  text  is  well-formed  in  a  9  X  9  matrix, 
with  full  descenders  (tails)  on  the  lowercase  let- 
ters g,  j,  p,  q,  and  y.  The  Okimate-10  uses  the 
1525/MPS-801  codes  and  secondary  addresses 
for  cursor  up/down  mode,  elongated  text,  graph- 
ics mode,  dot  positioning,  etc.  Additional  features 
include  small  characters,  bold  characters,  forced 
paging,  and  automatic  skip  over  perforation  on 
fanfold  paper.  You  can  run  all  Commodore  soft- 
ware confident  that  your  printer  will  behave  like 
the  less  glamorous  MPS-801. 

A  Rainbow  Machine? 

It  seems  I've  neglected  to  mention  the  Okimate's 
strongest  feature — color — but  I'm  not  prepared  to 
call  this  a  color  printer  without  some  qualifica- 
tions. It  is  a  printer  capable  of  color,  and  even 
though  the  quality  of  color  images  can  be  excep- 
tional, there  are  several  drawbacks. 

The  first  problem  is  software  support.  It  is 
not  made  clear  in  the  manual  how  to  program 
color  yourself,  and  it's  no  piece  of  cake.  The  only 
software  for  color  printing  is  a  demonstration 
program  and  a  color  high-resolution  screen  print- 
ing utility.  The  demonstration  program  is  attrac- 
tive, and  shows  off  the  printer's  skill  at  handling 
both  black-and-white  and  color  text  and  graph- 
ics. This  program  exists  in  versions  for  both  the 
VIC  and  64,  though  there  is  no  software  support 
as  yet  for  the  Plus/4  and  Commodore  16  (the 
printer  does  work  with  these  computers,  al- 
though you  might  occasionally  get  7DEVICE 
NOT  PRESENT  ERROR).  The  Plug  'n  Print  pack- 
age contains  the  software,  on  both  tape  and  disk. 
The  tape  holds  a  smaller  version  of  the  demo 
program,  and  lacks  the  color  screen  printing 
utility. 

The  screen  printing  utility  reproduces  16-color 
multicolor  and  high-resolution  graphics  screens  on 
the  printer.  It  prints  graphics  produced  and  saved 
to  disk  by  one  of  several  supported  commercial 
drawing  programs.  Packages  currently  supported 
are  Doodle!,  KoaiaPainter,  Supersketch,  and 
Peripheral  Vision.  There  is  also  an  option  for 
printing  user-created  pictures  saved  in  a  special  for- 
mat. The  pictures  are  rather  faithfully  rendered, 
with  most  colors  looking  at  least  similar  to  the 
original.  The  biggest  problem  is  that  each 
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Introducing  Mltey  Mo, 

the  re<tdY^to-go  modem 

that  turns  your  Commodore  64*^ 

into  a  telecommunications  giant. 

Miley  Mo  is  the  complete  -  and 
afiordable — telecommunications 
system  loryour  Commodore  64.  It  wUl 
open  up  a  world  of  practical  and 
exciting  uses  for  your  computer,  and 
it  will  take  you  online  faster  and 
easier  than  anything  else  you  can  buy 

Now  you'll  be  able  to  send  and 
receive  electronic  mail,  link  up  with 
community  bulletin  boards,  play 
computer  gomes  with  people  in  dis- 
tant places,  do  electronic  banking, 
and  tap  into  library  resources  to  find 
the  material  you  need  for  your 
reports.  All  at  your  convenience. 

Unto  Mitey  Mo,  Commodore's 
1650  Automodem  was  the  obvious 
choice  when  you  went  looking  for  a 
modem  for  the  C-6A.  Like  Mitey 
Mo.  it  has  "auto -answer"—  it 
receives  data  while 
unattended.  And 
both  modems 
are  "auto  dialers 
—you  dial  right 
on  the  compu- 
ter's key- 
board. But 
that's  about 
where  their 
similarity 
ends. 

Suppose 
you  dial  a 
number. 


OOUMODORE 

UODCU  raJKnlRES 

AUTOMODEM 

Auto  Dial 

YES 

YES 

Auto  Answer 

YES 

YES 

Auto  Redial 

YES 

NO 

Software  Included 

YES 

YES 

Upload/Download 

Capacity 

YES 

NO 

VT-52  Emulation 

YES 

NO 

Menu  Driven 

YES 

NO 

28K  Software  Buffer 

YES 

NO 

Printing  Capability 

YES 

NO 

Easy-to-Use  Manual 

YES 

NO 

Bell  103  Compatible 

YES 

YES 

Multiple  Baud  Rates 

YES 

YES 

j  Cables  Included 

YES 

YES 

Single  Switch  Operation 

YES 

NO 

Wtarranty 

lyear 

90  days 

Suggested  Price 

SI  19.95 

Si29.95 

Somo  mighlT  interesting  leatures — 
outs  and  ttielis.  %tiis  to  decide . 


and  you  find  that  it's  busy  Mitey  Mo  has 
"auto  redial"— it  hangs  up  and  redials 
immediately  until  it  gets  through.  With 
the  other  modem  you  have  to  redial 
each  time— and  somebody  with  auto 
redialing  can  slip  in  ahead  of  you. 
Mltey  Mo  is  menu-driven. 
It  lists  the  things  you  can  do  on 
the  screen.  Select  a  number 
and  you're  on  your  way  Since 
Automodem  isn't  menu- 
driven,  you'll  be  hunting 
through  the  manual  a  lot. 
Mitey  Mo  has  only  one 
switch,  the  customized  soft- 
ware does  the  rest.  Every 
family  member  will  find  it 


easy  to  use.  With  the  other  modem 
you'll  have  to  remember  to  check 
three  switches,  otherwise  you  may 
be  answering  when  you  mean  to 
be  originating. 

Mitey  Mo  gives  you  access  to 
14  pages  of  memory  (28.000  bytes) 
so  you  can  store  data  and  review 
or  print  it  later,  The  other  modem 
doesn't  let  you  store  or  print 
anything. 

Mitey  Mo  is  half  the  size  of 
the  other  modem.  The  very  latest 
technology  allows  miniaturization 
and  increased  reliability  as  well. 
Mitey  Mo  is  so  reliable,  we  gave  it 
a  full  one-year  warranty.  The  other 
modem  gives  90  days,  then  you're 
on  your  own. 

rtot  only  will  you  find  Mitey  Mo 
mighty  useful,  you'll  find  it  mighty 
reasonably  priced.  Call  us  at  (415) 
633-1899  and  order  your  Mitey  Mo 
today 


CD[/Computer  Devices  Infl 
1345  DooUtlle  Drive 
San  Leandro.CA  9^577 
('315)633-1899 
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The  first  picture  above  is  a  photo  idketi  from  the  Com- 
modore 1702  color  monitor.  Beloiv  is  the  same  picture 
printed  on  the  Okimate-W.  Notice  the  minor  differences 
in  color  and  proportion.  The  Okimate-W  cannot  exactly 
match  the  Cotnmodorc  colors,  and  pictures  tend  to  he 
printed  wider  on  the  paper  than  they  arc  on  the  screen. 

printed  line  does  not  smoothly 
align  with  the  next,  which 
leaves  thin  horizontal  gaps  in 
the  picture.  These  lines  are  not 
always  noticeable,  though,  since 
printed  sections  sometimes 
overlap. 

It's  too  bad  there's  not 
more  software  that  works  with 
or  is  available  for  this  printer.  It 
would  be  ideal  if  Okimate  pro- 
vided a  "snap-shot"  program 
that  could  capture  and  print 
graphics  screens  (including  col- 
ored text,  redefined  characters, 
and  sprites)  from  any  program. 
It's  also  unfortunate  that 
programming  your  own  color  is 
a  tedious  affair.  To  explain  this, 
we  need  to  delve  into  how  the 
Okimate  produces  color. 

Secrets  Of  Okimate 
Color 

The  Okimate- 10  seems  to  be 
essentially  a  black-and-white 
printer  which  has  been  adapted 
for  color.  With  only  minor 
changes  and  a  special  ribbon, 
any  printer  could  be  trained  to 
print  in  color.  The  Okimate- 10 
capitalizes  on  a  simple  trick  to 
generate  its  color,  though  this 
does  not  detract  from  the  fact 
that  color  prints  look  excellent, 
though  not  comparable  in  qual- 
ity to  a  photograph  or  color 
slide  of  a  computer  screen. 

The  review  in  this  column 
of  the  late  MCS-801  color 
printer  pointed  out  that  it  gen- 
erated color  by  printing  across  a 
four-color  ribbon.  The  ribbon  is 
installed  at  a  45-degree  angle, 
permitting  the  head  to  strike  all 
four  colors  in  a  single  pass.  This 
defines  the  nature  of  the  MCS- 
801.  It's  a  color  printer  that 
could  act  like  a  black-and-white 
printer,  whereas  the  Okimate-10 
is  a  black-and-white  printer  ca- 
pable of  color.  The  Okimate-10 
uses  a  three-color  ribbon,  but 
cannot  print  in  all  colors  in  a 
single  pass  across  the  carriage. 

The  normal  black  ribbon  is 
a  single  strip  of  waxy  ink  on 
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Introducing  The  Gold  Disk'  Subscription  Series 


way  to  get  even  mort;  out  of  your 
Commodore  64*,  because  now,  you 
can  get  all  the  programs  you  want 
and  need  at  unbelievably  low  cost. 
Every  month,  subscribers  to  the 
Gold  Disk  will  receive  a  disk  that 
contains  a  feature  program  that  in 
itself,  is  worth  the  price  of  the 
subscription.  In  addition  there  are 
tutorials,  games,  a  programming  . 
puzzle,  music,  sound  effects,  pro- 
grammers'comer  on  each  disk.  A 
wealth  of  quality  software  for  less 
than  $10. 

Our  January  Issue  includes: 

■  Word  processing  package 

■  Loan  and  mortgage  program 

■  Learning  Basic  -  Part  II 

■  Multi-level  4  screen  game 

■  Numbers  game 

■  8-Queen  pu/.7le 

■  Music,  crossword  of  the 
month 

■  Tips,  sound  effects  with 
source  code,  editorial 

and  more 
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THE  GOLD  DISK  SUBSCRIPTION  SOFTWARE 

2179  Dunwin  r)nre.  'fi,  Mississaufia.  Ontiirii),  C'lnada  L5L 1X3 
yf;S.  Please  WTnintc  G) 111  Disk  foe  Q    6  months  C«S 54. 95*  +  S  6  shipping  &  handling 
n  1 2  months  tfr  $99:95'  +  S12  shipping  &  handling 

OrdfrM)uturN(itlhAmcticaadil$4  UOpcriisuc  PiiynKntniusmLCompanyallonlcrs.  Allow 

4  to,6  weeks  lor  subbtriplion  sian. 

„ Address 
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by  Michael  Tomczyk 


$16.95  hardback  ISBN  0-942386-75-2 
$9.95  trade  paperback  ISBN  0-942386-78-7 


COMPUTE!  Publications,  the  leading  honie  computer  publisher,  brings 
you  the  exciting  story  of  the  home  computer  industry.  This  book  takes  the 
reader  into  a  vivid,  dramatic  world  where  a  powerful,  brilliant  businessman 
almost  single-handedly  fashions  the  American  consumer  computer  industry. 

A  survivor  of  ttie  Nazi  Holocaust,  Jack  Tramiel  took  a  tiny  typewriter  parts  company  and 
built  it  into  a  major  American  corporation.  In  the  process,  tie  tjecame  a  modern  corporate 
legend.  Some  of  tiis  vice  presidents  ttKxjght  he  was  a  saint;  some  thought  he  had  the 
world's  hardest  heart.  But  few  deny  the  txiiiiance  of  this  complex  entrepreneur. 

For  the  past  four  years,  Michael  Tomczyk  has  been  Tramiel' s  right  hand  man.  Through- 
out Commodore's  explosive  rise  to  leadership  in  the  computer  field,  Tomczyk  was  a  close 
insider.  And,  most  importantly.  Tomczyk  is  a  keen  observer  and  takes  you  where  the  action 
is. 


To  order  your  copy,  serrd  the  attached  card,  with  your  payment,  to  COMPUTE! 
Books,  P.O.  Box  5406,  Greensboro,  NO  27403  or  call  toll-free  1-800-334-0868. 

Add  $3.00  shipping  and  tiandling  to  hardback  copy;  add  $2.00  shipping  and  handling  to  tracte 
paperttack. 


plastic.  The  color  ribbon  is  a  series  of  colors 
accessed  sequentially.  Each  colored  section  is 
about  eight  inches  long,  the  width  of  the  paper. 
The  series  starts  with  a  clear  plastic  leader,  a 
length  of  yellow  ribbon,  then  magenta,  cyan,  and 
a  small  unused  black  segment.  This  series  is  re- 
peated over  and  over  again  in  the  ribbon.  To 
print  in  color,  the  three  basic  colors  are  combined 
to  give  you  seven  secondary  colors.  Here's  how 
it  works:  yellow  +  magenta  =  red,  yellow  + 
cyan  =  green,  magenta  +  cyan  =  blue,  and 
yellow  +  magenta  +  cyan  =  black. 

To  get  all  these  colors,  three  sections  of  ribbon 
must  be  used.  The  printer  returns  the  carriage 
after  it  prints  in  one  color,  then  overstrikes  in  the 
next  color.  Therefore,  it  takes  more  than  three 


then  cyan,  etc; 

With  dot-programmable  graphics,  you  can 
create  colored  pictures  as  well.  The  Okimate 
screen  print  program  uses  a  trick  known  as 
ditliering  to  create  extra  colors.  Dithering  places 
two  colored  dots  side  by  side,  rather  than  mixing 
them.  From  the  right  distance,  a  magenta  dot 
next  to  a  cyan  dot  looks  like  a  fat  purple  dot. 
Television  pictures  work  on  a  similar  principle. 
Checkerboard  patterns  are  either  overlaid  or 
interleaved  to  simulate  light  colors  (alternate 
with  while,  which  isn't  an  ink  color  but  the  lack 
of  one,  as  long  as  you  use  white  paper),  or  new 
colors  such  as  apple  green  (alternate  green  and 
yellow).  The  accompanying  figure  shows  how 
colors  are  mixed. 


HOW  GKIMPTP  MIXES  COLOrjS: 

^   ^im^^^ 

^m        ms^  ^^^^^^^ 

wx     ^^^^^^       'm^  m^^^ 

^^   sm     tL-""'".'::"" 

^^M                ^  ^M^^^^ 

m^^           m^  ^^^^^sm^ 

times  as  much  time  and  ribbon  to  print  a  single 
line  in  color.  All  three  segments  must  be  used, 
even  if  you  only  want  to  print  a  single  black  dot. 
And  if  you  only  want  to  print  in  cyan,  you  still 
must  skip  past  (and  waste)  the  yellow  and  ma- 
genta segments.  In  practice,  all  three  segments 
must  be  fed  through,  since  the  printer  syn- 
chronizes itself  with  the  yellow  segment  at  the 
start  of  each  new  line. 

To  program  color  yourself,  you  send  a  com- 
mand that  tells  the  printer  to  feed  ribbon  until  it 
finds  the  clear  marker  strip.  This  leader  is  im- 
mediately followed  by  a  yellow  segment.  You 
know  that  the  yellow  segment  is  (not  coinci- 
dental ly)  a  full  line  wide,  so  you  print  whatever 
text  or  pixels  you  want  in  yellow,  or  whatever 
parts  of  text  or  pixels  that  should  use  yellow  (as 
in  red).  Even  if  you  don't  print  a  full  line,  the 
printer  is  now  in  color  mode,  so  it  feeds  in  the 
magenta  section  next,  discarding  any  remaining 
yellow.  The  printhead  stays  on  the  same  line. 
Now  you  print  the  magenta  portion  or  portions 
that  require  magenta,  such  as  red.  You  overstrike 
yellow  from  the  previous  pass  to  create  red.  You 
continue  with  cyan,  printing  cyan  sections  or 
overlaying  to  give  blue,  green,  and  black.  After 
the  cyan  section  is  used,  the  printer  skips  over 
the  clear  section  and  is  ready  to  restart  the  next 
line  in  yellow. 

You  have  to  carefully  coordinate  your  pro- 
gram so  that  it  overstrikes  properly.  If  you  just 
dumped  text  out  to  the  printer,  it  would  print 
some  of  it  in  yellow,  the  next  part  in  magenta. 


With  this  technique,  you  could  get  well  over  40 
possible  colors.  The  color  screen  print  program 
does  a  fair  job  of  dithering  the  seven  secondary 
colors  to  give  the  16  colors  used  on  the  Com- 
modore 64. 

The  problems  with  Okimate  color  now  be- 
come evident.  Although  the  ribbon  cartridge  al- 
lows quick,  easy,  and  clean  ribbon  installation,  it 
limits  the  quantity  of  ribbon.  If  Okimate  chose  to 
use  a  longer  ribbon,  the  printer  would  have  to  be 
physically  bigger  as  well  to  hold  a  larger  ribbon 
cartridge.  Color  printing  must  always  use  three 
segments  of  ribbon,  more  than  24  inches  per 
printed  line.  This  uses  up  a  ribbon  three  times  as 
quickly,  a  ribbon  that  can  only  print  75  pages  in 
black.  You  get  about  10  color  pages  per  ribbon, 
by  Okidata's  estimation.  Each  ribbon  costs  $6.69, 

Due  to  inevitable  ribbon  waste,  some  have 
suggested  that  you  get  more  like  6-8  pages  of 
color  printing  on  the  average.  Overall,  though, 
the  Okimate- 10  is  an  inexpensive,  good  quality 
printer,  suitable  for  everyday  listings  and  word 
processing,  as  well  as  for  art.  Its  low  decibel  op- 
eration lets  you  print  late  into  the  night  without 
giving  your  family  or  roommates  nightmares. 
True  Commodore  compatibility  makes  the 
Okimate- 10  an  alternative  to  the  MPS-801  worth 
considering. 

Okhuatc-lO  icith  Phig  'n  Print  kit 

Okidata 

532  Fellowship  Road 

Mt.  Laurel  Nj  08054 

$239  ® 
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Sight  &  Sound  Music 


Software 


Arthur  B.  Hunktns 


The  64's  advanced  synthesizer 
chip,  SID,  has  inspired  a  spate 
of  music  software,  much  of  it 
good,  some  of  it  outstanding. 
Now  comes  another  entry  that 
stands  vvitli  the  best:  Sight  & 
Sound  Music  Software.  Sight  & 
Sound,  the  company,  is  entering 
the  mar]<et  with  a  bang — 11 
new  disk-based  software  and 
hardware  products.  This  is  sig- 
nificant software,  attractively 
produced,  and  accompanied — 
for  the  more  complex  pack- 
ages— by  superior 
documentation. 

A  samphng  of  these  new 
products  is  reviewed  here,  in- 
ckiding  two  of  four  Computer 
Song  Albums  {On  Stage  and 
Music  Video  Hits),  a  mini- 
musical-keyboard  overlay  (the 
"Incredible  Musical  Keyboard"), 
and  two  important  performance 
and/or  arranging  packages — 
Kaxoasaki  Si/nthcsizer  (a  two-disk 
performer/composer  package) 
and  Music  Processor.  I  also  re- 
ceived demos  of  the  Kaivasaki 
Rhythm  Rocker,  Music  Video  Kit, 
and  3001  Sound  Odyssey,  and 
I've  included  a  more  brief  look 
at  these,  too. 

The  programming  geniuses 
behind  Sight  &  Souiid  are  Peter 
Englebrite  and  Ryo  Kawasaki, 
Although  Mr.  Englebrite's  cre- 
dentials are  not  given,  Ryo 
Kawasaki  is  a  well-known  ja?;z 
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guitarist/arranger  from  New 
York  City  with  considerable  re- 
cording experience.  (See  "Inside 
View"  elsewhere  in  this  issue.) 
A  recent  live  demonstration  (at 
a  national  music  merchandising 
show)  of  his  Rhythm  Rocker  and 
Syntficsizer  programs  running  to- 
gether on  two  64s — with  Kawa- 
saki alternately  performing  on 
each — was  I'crt/  impressive. 
These  packages  clearly  have 
commercial  grade,  live- 
performance  applications. 

LPs  On  Disk 

Let's  begin  with  Peter 
Englebrite's  Music  Processor,  the 
creative  vehicle  behind  a  major 
projected  series  of  "computer 
LPs,"  the  Computer  Song  Al- 
bums. Each  album  {Music  Video 
Hits  and  On  Stage  were  the  two 


reviewed)  consists  of  eight  ar- 
rangements of  current  hit  tunes. 
They  can  be  played  back  singly, 
or  continuously  ("jukebox" 
mode).  The  user  may  select 
among  ten  preset  voices  (a  dif- 
ferent one  for  each  of  the  three 
parts),  and  specify  the  tempo. 
Nine  "special  effect"  settings  are 
also  available. 

Aside  from  the  dubious  ef- 
fects, the  only  point  to  ques- 
tion— the  arrangements  are 
otherwise  quite  good — is  the  in- 
strument selection.  Some  of  the 
choices  are  slightly  off  the  wall. 
Most  of  the  voicings  are  sus- 
tained; few  short,  lively  options 
are  included  (this  makes  the  ar- 
rangements somewhat  bland, 
especially  in  conjunction  with 
the  unvarying  volume  and 
instrumentation). 

Of  course,  instruments, 
tempo,  and  effects  can  all  be 
varied  "on  the  fly"  by  the  user. 
Indeed,  several  important  cus- 
tomizing options  are  available: 
Arrangements  can  be  edited  on 
the  Music  Processor  (instruments 


The  Incredible  Musical  Keyboard 


What  you  get  if  you  cross 
a  Commodore  64  with  a  Fterrari. 


\  you  get  the  incredible 
d-h  Indus  CT'"  disk  drive, 

Yau  get  brains.  You  get  beauty. 

But,  that's  not  all  you  get. 

You  get  a  disk  drive  that  can 
handle  1007o  of  Commodore's 
software.  400  7o  faster. 

You  get  the  disk  drive  with  the 
best  service  record  aroLind,  With 
a  one  year  warranty  on  parts  and 
labor  to  prove  it. 


And,  you  get  the  only  disk  drive 
that  comes  with  free  software. 
Word  processing.  Spreadsheet. 
Datal)ase  manager.  Plus,  a  carry- 
ing case  that  doubles  as  an  80 
disk  storage  file. 

Most  of  all,  you  get  luxury 
From  the  sleel<  lines  of  its  sound- 
proofed chassis  to  the  respon- 
sive AccuTouch'"  controls  at  the 
Indus  CommandPost™  From  the 


LED  display  that  keeps  you  in 
control  of  your  Commodore  to 
the  air-piston  operated  dust 
cover  tJiat  protects  your  disks 
and  drive. 
So,  you  know  what  you  really 
get  if  you  cross  a 
Commodore  64 
with  a  Ferrari? 
You  get  the 
best. 


INDUS 


©Inctus  Systems,  9:104  fJectlng  Avenue,  Ch,itsworth,  CA  91311  1818)  882-9600.  Tlit'  Indus  CT  is  a  product  of  Indus  Syslems,  Commodore  is  ,i 

rBKistered  triiili'm.irlt  of  CoiumfKlore  Husiot'ss  M.ichincs,  Inc.  Ferrari  is  .1  rcKislcred  lr,idomark  ol  Ffrrdri  North  Arneritii,  Irii'. 


IF  YOU  CAN'T 

TYPE, 
YOU  CAN'T 
COMPUTE 


Your  computer  productivity 
is  directly  proportional 
to  your  speed  at  the  keyboard. 
That's  why  Typing  Tutor  HI™ 
with  Letter  /nvaders'" : 

D  Automatically  adjusts  to 
your  abilities  and  progress; 

□  Tests  words,  numbers,  and 
iull  keyboard,  as  well  as 
through  a  standard  speed  test; 

n  Features  Letter  Invaders, 
an  arcade-style  game  that 
lets  you  take  an  entertaining 
break  while  sharpening  your 
typing  skills  at  the  same  time. 

Called  "the  most  miraculous 
of  programs"  by  The  Whole 
Earth  Software  Catalog. 

Available  for  the  IBM  PC. 
Apple  II/II  +  /IIe/IIc,  Apple 
Macintosh,  and  Commodore 
64  wherever  software  is  sold. 


By  KRIYA  SYSTEMS]"  INC. 

SIMON  &  SCHUSTER 

'^ping  Tblor  111,  Lollor  Invadors,  and 

Kriya  Systems,  Inc.  are  trademarks 

owned  by  and  licensed  from  Kriya 

Systems.  Inc. 

Simon  &  Schuster 

1230  Avenue  of  the  Americas 

New  York,  NY  10020 
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and  volume  levels  can  be  var- 
ied, for  example),  and  animation 
may  be  added  with  the  Musk 
Video  Kit.  The  normal  video  dis- 
play is  a  treble  and  bass  staff 
with  the  current  notes/iests  of 
the  three  voices  displayed  side 
by  side  (instead  of  vertically,  as 
in  musical  score).  For  music 
with  lyrics,  the  "sing-along"  text 
is  printed  on  the  bottom  two 
screen  lines. 

Englebrite's  Music  Processor 
is  an  excellent,  powerful  piece 
of  composition/arranging  soft- 
ware. Fourteen  arrangements 
are  included  in  the  package, 
which  is  compatible  with  the 
Music  Video  Kit.  A  hint  of  this 
exciting  potential  is  offered  in 
the  video  accompaniment  to 
Kites  and  Squirm,  where  the 
semi-abstract,  hi-res  color  ani- 
mation is  simple,  yet  effective. 
Music  Processor  (like  the  Kawa- 
saki Synthesizer)  optionally 
makes  use  of  the  "Incredible 
Musical  Keyboard"  {see  below), 
which  is  highly  recommended. 
On  the  other  hand,  we  should 
point  out  that  Music  Processor 
implements  all  four  rows  of  the 
64's  keyboard  as  pitches, 
whereas  the  "Incredible  Musical 
Keyboard"  uses  just  the  top 
two. 

A  Choice  Of  99 
Instruments 

A  total  of  99  instruments  are 
available,  ten  of  which  can  be 
used  during  actual  performance, 
as  with  Computer  Song  Albums. 
Both  an  Edit  and  a  Step  mode 
are  employed  for  note  entry. 
Notes  can  either  be  typed  in 
using  the  alphanumeric  keys,  or 
"played"  as  on  a  piano  key- 
board (the  "Incredible  Musical 
Keyboard"  is  indispensable 
here).  In  either  case,  music  is 
entered  a  voice  at  a  time;  files  of 
individual  voices  are  saved. 


then  magically  merged  into  a 
single  score.  You  can  even  cre- 
ate special  accompaniment  files, 
which  you  can  save,  reload,  and 
play  along  with. 

Many  different  commands 
and  statement  types  are  avail- 
able in  both  modes.  Instru- 
ments, tempos,  text  display  and 
accentuation,  colors,  repeats, 
and  other  options  can  all  be 
specified,  and  changed  at  any 
point  in  the  arrangement.  Step 
mode  permits  instant  playback 
and  editing,  then  moving  either 
forward  or  backward  to  the  next, 
note. 

As  with  Song  Albums,  a 
"jukebox"  play  mode  is  avail- 
able. The  program  contains 
some  powerful  features  not  ap- 
parent (nor  readily  accessible)  to 
the  novice,  but  intriguing  for  the 
advanced  programmer.  Com- 
puter keys  can  be  redefined  for 
performance  purposes.  More  im- 
portantly, the  preset  instruments 
can  be  redefined;  the  arranger 
can  actually  change  any  SID 
chip  parameter  through  pro- 
gramming. It's  not  simple,  but  it 
is  possible. 

"The  Incredible 
Musical  Keyboard" 

It's  open  to  debate  just  how  "in- 
credible" the  "Incredible  Musi- 
cal Keyboard"  (IMK)  really  is. 
This  simple  keyboard  is  clearly 
cost  effective,  mechanically  reli- 
able, and  most  useful  for  per- 
forming and  coding  data.  It  also 
comes  with  a  very  attractive 
post-90-day-guarantee  replace- 
ment offer:  $10,  or  free  with 
software  order — which  could  be 
as  low  as  $25.  IMK  is  a  plastic, 
color-coordinated,  nearly  two- 
octave,  miniature  keyboard 
overlay  that  uses  the  top  two 
rows  of  the  64's  keys.  The  prin- 
ciple drawback  is  its  tiny  keys, 
which  are  shallow  as  well  as 


Now  you  can  turn 

your  Commodore  64  into  a 

talking  trivia  buff. 


Introducing  TriviaTalker... for  only  $39.95. 


With  the  TriviaTalker  disk  your  Commodore 
64"-'  can  play  games  of  trivia  along  with  you  and 
your  family.  It  asks  you  questions  out  loud  using 
the  sound  interface  device  already  in  your  Com- 
modore, It  corrects  you  when  you're  wrong  and 
congratulates  you  when  you're  right.  TriviaTalker 
comes  with  a  built-in  timed  response  scoring  sys- 
tem. The  faster  you  answer  the  multiple  choice 
questions,  the  higher  your  score. 

You  can  also  confound  the  trivia  pros  by  add- 
ing your  own  questions  to  the  game.  And  that  can 
make  for  some  exciting,  creative  trivia  parties  or 
educational  tutoring  for  your  family 

TriviaTalker  includes  five  different  categories 
of  trivia  and  knowledge:  American  History,  Sports, 
Science,  Entertainment,  and  Geography 


If  you're  not  a  trivia  buff,  for  only  $19.95  the 

Votalker  voice  synthesis  disk  allows  your  Commo- 
dore 64  to  speak  with  a  truly  unlimited  vocabu- 
lary. It  can  say  anything  you  can  type.  You  can 
program  the  Votalker  for  other  games,  for  educa- 
tion, for  personal  programs— applications  as  limit- 
less as  your  mind  (and  mouth).  (Votalker  is  already 
included  in  the  TriviaTalker  program.) 

To  order  call  1-800-453-4001 

(in  Utah  1-800-662-8666).  VISA  and  MasterCard 
accepted.  Or  send  a  money  order  to  Votalker, 
1 394  Rankin,  Troy,  Ml  48083.  U.S.  dollars  only 
Please  add  $2.00  for  shipping  and  handling. 
Michigan  residents  add  4%  sales  tax.  Allow  2-6 
weeks  for  delivery. 


*The  answer  is  San  Marino. 


Commodore  64  is  a  trademark  of  Commodore  Business  Machines,  inc. 


MICROTRIVIA 


IS 


Macro  Fun! 


V\*  '>^ .'-„„.>        ^  -^   -^  — -  -T  .  V 


for  Family  Entertainment 

Music  ■  Graphics 
Over  1000  Questions 

'  sports 

■  history 

■  science  (includes  computers) 

■  geography 

"  music,  movies,  television 

■  literature  &  art 

■  grab  bag 

■  special  kids  questions  for  ages  5- 12 

CS4  version  requires  disk  drive 

IBM  PC  vusion  requires  DOS  and  double^sided  disii 

drive,  rrolor  grapliics  adspr&r  is  opHonal 

~l~800~63i-2000" 

Inside  Md.  caU  1-800 •831 -4300 
Microtrivia  (»  S23.95 
nC64    GIBW 


Postage  &  handling  $2.50 

(outside  U.S.  $5.00)  

Md.  residents  add  5%  sales  tax 

Total  

'J  Payment  Enclosed 
L  HaslerCard     ,  J  Visa    H  Am.  Exp. 
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Acct.  # 

Exp,  Date 

Name 

Heose  Piir.t 

Addiess 

Cily 

Stale 

Zip 

'C^  Owl  Software  Corp. 

Hy         P.O.  Box 809 
/oi     Gteenbelt,  Md.  20770 
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narrow.  To  achieve  any  speed,  a 
new  playing  technique  is  re- 
quired. On  the  other  hand,  as 
Kawasaki  has  amply  demon- 
strated, facility  is  not  impossible 
to  acquire;  and  many 
performers/arrangers  will  not 
be  inhibited  by  this  format  in 
any  case.  The  keyboard  spans 
two  octaves  only,  minus  one 
note — from  C  to  B.  A  top  C  is 
sorely  missed;  it's  a  real  shame 
it  wasn't  included. 

The  keyboard  program  is 
polyphonic,  playing  up  to  three 
notes  at  once.  It  does  exhibit, 
however,  one  crucial  problem 
with  chords:  Some  key  com- 
binations are  not  correcdy  en- 
coded, This  is  not  to  be  blamed 
on  the  keyboard  or  software;  it's 
a  problem  caused  by  the  way 
the  computer  reads  keypresses. 
Although  all  triads  work  cor- 
rectly, other  combinations  of 
notes  can  be  disastrous:  For  ex- 
ample, a-c-d  gives  b-c-d,  as 
does  a-b-c;  c-d-e  gives  d-e-f. 
Another  apparent  bug  is  that 
"held"  voices  sometimes 
retrigger  when  other  voices 
move.  All  voices  have  the  same 
tone  color  with  IMK  software 
(this  is  not  required  in  Kazvasaki 
Synthesizer — see  below). 

On  the  positive  side,  a  con- 
siderable variety  of  menu  op- 
tions is  available  to  the  user 
during  performance.  You  can 
choose  slide  or  vibrato,  one  of 
three  instruments  (piano,  syn- 
thesizer, or  bass),  specify  vol- 
ume and  octave,  or  insert  Pitch 
Bend,  which  slides  upward  only; 
it  hops  back  down  to  the  origi- 
nal pitch  when  released.  The 
Slide  is  single  speed-moderate 
(it  gives  unpredictable — if  fasci- 
nating— results  in  chordal 
settings). 

The  real  bonus  in  this  pack- 


age, however,  is  the  comprehen- 
sive demo  of  Sight  &  Sound 
software.  (For  display  purposes, 
the  demos  can  run  in  perpetual 
rotation,)  Indeed,  IMK  is  proba- 
bly worth  getting  just  to  look  at 
all  these  goodies.  Demos  in- 
clude: Kawasaki  Synthesizer, 
Kawasaki  Rhythm  Rocker,  Music 
Processor,  3001  Sound  Odyssey, 
and  a  Computer  Song  Album 
(the  latter  a  complete  rendition 
of  "Sweet  Dreams  Are  Made  Of 
This,"  with  highlighted, 
"bouncing  ball"  text.)  Mwsic 
Processor  even  includes  a  brief 
Music  Video  Kit  animation  not 
included  in  the  Processor  pack- 
age itself. 

The  programs  not  otherwise 
reviewed  here—Kawasaki 
Rhythm  Rocker  and  3001  Sound 
Odyssey,  a  SID  chip  tutorial  and 
panel  synthesizer/composer — 
both  appear  to  be  outstanding. 
Rhythm  Rocker  permits  bass  and 
percussion  programming  against 
real-time  melody  performance 
(optionally  on  the  IMK);  it  inte- 
grates hi-res,  coordinated  color 
graphics  into  a  single  pro- 
gram— a  veritable  media  tour  de 
force. 

Equally  impressive,  in  a  dif- 
ferent way,  is  3001  Sound  Odys- 
sey. This  electronic  music  tutor 
is  a  catchy,  animated  introduc- 
tion to  digital  hardware  synthe- 
sis. The  synthesizer  portion  of 
the  program  is  a  virtually  com- 
plete implementation  of  SID;  it 
includes  not  only  filter  envelop- 
ing (through  ADSR3),  but  per- 
mits use  of  oscillator  three  as  a 
control  in  the  sub-audio  range. 
This  may  well  be  the  way  to  in- 
troduce electronic  music  concepts 
and  experiences  to  young  peo- 
ple. The  method  appears  concep- 
tually sound  and  powerful,  as 
well  as  clever  and  inexpensive. 


The  Kawasaki 
Synthesizer 

Kawasaki  Synthesizer  is  a  two- 
disk  package  consisting  of  The 
Performer  and  The  Composer.  The 
Performer  works  with  either  the 
Commodore  keyboard  (top  two 
rows)  or  the  "Incredible  Musical 
Keyboard."  You  can  use  vibrato, 
pitch  bend  (again,  up  only,  hop 
down),  or  sweep  (a  giant  sweep 
up,  switching  down  on  release). 
There  are  also  a  synchronized 
graphics/music  demo,  Kawasaki 
Space  Dance  Theatre,  21  preset 
instrumental/effects  options, 
and  13  songs — including  two 
"LPs"  (which  illustrate  The 
Composer's  multifile  chaining 
mode).  Each  of  the  presets  can 
incorporate  any  of  the  four 
waveforms,  including  noise, 
which  are  selectable  indepen- 
dently of  the  instrument.  You 
also  choose  monophonic  or 
three -voice  polyphonic  mode, 
and  have  the  option  of  playing 
the  lead  line  to  a  "bass  and 
drums"  sequenced  accompani- 
ment. As  with  Music  Processor, 
the  program  has  some  trouble 
decoding  certain  combinations 
of  keys  (chords). 

A  more  important  disk  is 
The  Composer.  In  contrast  to  the 
Music  Processor,  The  Composer  is 
sequencer-based.  Time  is 
marked  in  beats;  each  beat  is  a 
single  sequencer  stage  where  an 
event  (or  rest)  can  "happen." 
There  are  255  stages  per  mem- 
ory bank,  and  nine  banks.  Each 
voice  requires  a  different  bank, 
so  that  the  (up  to)  three  voices 
must  divide  up  the  nine  banks. 
There  are  many  possibilities. 

Two  main  displays  are 
used:  the  Keyboard  Page  and 
the  Sound  Editing  Page.  The 
Keyboard  Page  permits  per- 


formance using  the  upper  rows 
of  the  64  keyboard,  or  the  IMK. 
You  have  options  of  accompani- 
ment sequence,  choice  of  wave- 
form, keyboard  octave, 
wah-wah,  and  vibrato.  You  can 
also  select  monophonic  or  poly- 
phonic mode.  Monophonic 
mode  offers  a  split  keyboard  (in 
halves),  with  considerable  dis- 
tance between  the  two  octaves, 
hi  contrast  to  other  programs. 
Synthesizer  implements  different 
tone  colors  for  polyphonic 
voices  (when  they  have  been 
previously  defined  on  the 
Sound  Editing  Page).  There  are 
some  limits  to  polyphonic 
mode,  not  the  least  of  which 
seems  to  be  a  major  bug:  The 
notes  apparently  cannot  be 
stuck  together.  In  the  split  key- 
board mode,  there  are  also 
tradeoffs:  no  vibrato,  and  no 
polyphony. 

On  the  Sound  Editing  Page, 
instruments  are  created  and  pa- 
rameters set.  Here  is  a  wide 
range  of  options  for  recreating 
individual  voicings  (sets  of  three 
are  saved  as  "sound  files"  inde- 
pendent of  compositions).  You 
can  easily  specify  envelopes,  fil- 
ter and  pulse-width  settings, 
and  effects  (ring  modulation  and 
sync).  You  also  make  basic 
waveform  selection,  but  only 
after  opting  for  a  separate  Mixer 
page. 

Most,  though  not  all,  of 
SID's  capability  is  implemented 
here,  including  those  features 
most  useful  and  relevent  to  the 
traditional  performer/arranger. 
Certain  choices  have  been  sim- 
plified: only  eight  preset  pulse- 
widths,  resonances,  and  filter 
cutoffs  are  provided.  The  user 
should  also  he  aware  that  a  cer- 
tain number  of  sound  param- 
eters are  uot  saved  as  part  of  a 


The  nuiin  menu  for  the  Kawasaki 
Synthesizer, 


sound  file;  these  include  octave 
selection,  wah-wah,  and  vibrato, 
which  must  be  manually  en- 
tered. A  big  help  is  the  presence 
of  a  "play  note"  key,  which  al- 
lows you  to  instantly  hear  a 
voice  at  any  given  point. 

Note  sequences  (that  is, 
compositions)  are  entered  by 
playing  keys  one  sequence  step 
(beat)  at  a  time.  There  is  even  a 
special  rest  key.  Pitches  are  also 
entered  one  voice  at  a  time.  The 
sequence  display  is  color-coded, 
with  appropriate  pitch  names  so 
that  note  files  can  be  easily  and 
accurately  deciphered.  Docu- 
mentation is  superb;  and  par- 
ticularly when  working  from  the 
Sound  Editing  Page,  it  is  re- 
quired for  steering  through  the 
intricacies  of  note  entry,  editing, 
saving,  bank  switching,  etc, 
(Numerous  onscreen  reminders 
help  greatly,  but  additional  aid 
is  needed.) 

Periormer  Or 
Arranger? 

To  compare  Kawasaki  Sifuthcsizer 
with  Music  Processor  in  terms  of 
composing/arranging  is  difficult. 
They  represent  two  quite  differ- 
ent approaches  and  styles. 
Siiufheziser  appeals  more  to  the 
keyboard  performer;  it  is  faster 
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and  intuitive,  more  spontane- 
ous. Processor  is  primarily  de- 
signed for  the  arranger,  and 
reflects  a  more  abstract  orienta- 
tion. Here  one  might  work  from 
a  score,  do  more  pre-planning, 
be  interested  in  greater  pro- 
gramming power  and  flexibility. 
One  important  difference:  In- 
struments and  instrument  defi- 


nitions can  be  changed  during  a 
Processor  arrangement;  they  re- 
main fixed  in  Sifiithcsizcr.  My 
advice  is  to  pick  the  program 
that  best  suits  your  methods. 

All  of  these  products  (Com- 
puter Song  Albums  excluded) 
are  important  software/ 
hardware  contributions  to  64 
music  synthesis.  They  are  rea- 


New  Technological  Breakthrough  ! 

.      ULTRABYTE 
^  DISK  NIBBLER 


The  Ultimate  Bit  by  Bit  Disk  Duplicator 
For  Ttie  Commodore  64  and  1541   Disk  Drive 


ULTRABYTE   DISK 
ALL   SOFTWARE 


NIBBLER    COPIES 
EXCEPT  ITSELF 


SATISFACTION  GUARANTEED 


Return  for  refund  within  10  days 
if  not  completely  satisfied 


$  39  95 


Introduclory 


plus  S  3.00  Shipping  and  Handling 

MflSTEnCARD.   VISA,   CHECK.  Of   M.O.. 

Foioign  Orders  or  COD  Add   $  2.00 

Cnlil.   Add  6.5=.  (  S  2.60  )  Sales  Tax 

BACKUP   COPIES   $20.00   PLUS   S  3.00   SHIPPING 


Based  on  new  proprietary  Disk  Operating  System  (DOS) that 
reads  and  writes  bits  on  the  disk  independent  of  format.  This 
process,  called  nibbling,  treats  disk  errors,  extra  sectors, 
renumbered  tracks  and  other  protection  schemes  exactly  the 
same  as  ordinary  data. 

•  Simple  to  use.  Just  load  and  run 

•  Fast.  Copies  entire  disk  on  single  1541  in  8  minutes 

•  One  easy  step.  No  separate  analysis  or  error  production 

•  Uses  revolutionary  Track  Scan  Technology  to  make 
an  exact  replica  ol  the  original  disk. 

Write  or  CaU  24  Hour  Order  Line 

ULTRABYTE   (  818  )  796  -  0576 
P.O.Box  789    La  Canada,  CA  91011 


SOFTWARE  AUTHORS  PLEASE  WRITE 


sonably  priced,  brilliantly  pro- 
grammed, attractively  packaged. 
They  are  useful  to  hobbyists,  for 
an  introduction  to  electronic 
music,  as  a  vehicle  for  creative 
experimentation,  even  for  com- 
mercial applications.  Sight  & 
Sound's  approaches  to  "making 
music"  are  varied,  and  appeal  to 
different  needs.  In  summary, 
Sight  &  Sound  means  top  quality 
music  software.  I  highly  recom- 
mend their  products  to  all  music 
enthusiasts. 

Sight  &  Sound  Music  Software,  Inc. 
3200  South  166tli  St. 
N«t>  Berlin,  W!  53151 

Music  Video  Hits  (Computer  Sang 
A!bum)~disk,  $24.95 
On  Stage  (Computer  Song  Aibum) — 
disk,  $24.95 

Music  Processor  (disk),  $34.95 
Incredible  Musical  Keyboard — plas- 
tic kei/ board  overlay  ami  disk,  $49.95 
Kawasaki  Synthesizer  (two-disk  set), 
$49.95  m 


The  Factory 
And  The 

Pond  Nell  Randall 


One  of  the  more  difficult  prob- 
lems in  primary  education  is 
pattern  recognition.  It  is  an  im- 
plied goal  in  all  subjects,  rather 
than  an  explicit  single  subject. 
But  pattern  recognition  may  be 
the  most  important  part  of  all 
formal  education,  based  as  it  is 
on  systems  of  logic.  The  prob- 
lem is  that,  by  itself,  it  can  be 
both  boring  and  seemingly 
irrelevant. 

Enter  computers.  As  with 
so  many  other  things,  the  com- 
puter can  turn  boring  routine 
into  exciting  novelty.  If  the  pro- 
gram is  done  well,  the  student 
will  learn  without  realizing  he 


STEVE  PUNTER'S 
NEUUEST 
C-64  WORD  PROCESSi 

FEATURING: 

•  40  to  160  column  video  display 

•  Single  pass  double  column  output 

•  100%  proportional  printing  capability 

•  Double  sided  printing  with  margin  offsets 

•  Over  30  printers  fully  supported 

•  "Bump  free"  loading  —  MSD  —  2  compatible 

•  Automatic  spelling  corrections  with  Spellpno® 


I   ! 


Toll  Free  Order  Linel 


1-800-387-3208  I  pro  line 


■■■■IIISOFTWARE 


755  The  Queensway  East,  Unit  B,  Mississauga.  Ontario.  Canada  L4Y  4C5  .  Phone  41B-273-B35D 


Even  If  You  Never  Prepared  a  Tax  Return  Before... 

MANY  HAPPY  RETURNS^* 

Guides  the  Beginner  or  Expert  C-64*  or  VIC-20*  Owner  to  fax  Savings 


Prepares  Individual  or  Small  Business  I.R.S.  and  State  Tax  Returns 


When  Mailing  Check  or  Money  Order 
Please  Slate  Machine  Type  and  Memary 

OPTIONni  PRINT  TO  STANDARD  I.R.S.  FORMS 

[FRICTION-FEID  PRIKITEtt  IS  REQLflRED) 

Add  $3.00  Shipping  and  Handling 

C.O.D,  $5  Eitfra  FOB  Cleveland 

3^  SorchorflO  on   Credit  Cord  Ord«ri 

DEAUR  INQUmil^  INVITID 


A  Message  from  the 

PrQBi'Ci'n  Author; 

7jie5  are  trequcnilf  UterPaiiJ  RegarOIKS  o(  who 
prepares  your  \ii  retufn  .  you,  a  brother,  an  uncle  qj 
spouse  .  e«n  a  piolessional  lai  prfpatec  can  ijninttn> 
lioMlly  miss  a  CJtdil.  a  deduction  or  choose  i  method  of 
liling  ttiat  costs  you  etifa  tai  dollars 

Using  "Many  Happy  Btturnr  can  mean  KNOWING 
you  non't  OfER-FAV  yom  lat  again!  Ihis  fieium  uses 

t.RS.-aporoved  stralesus  included  in  each  (ifojfam  Tie 
wtillen  since  1978  Ihess  sttatefies  combine  with  Ihe 
compulfi  to  (limmale  cosily  human  erfor  and  can  mull 
in  Maiimum  lai  Sa^inj;  to(  you. 

Even  if  you'ye  NEVER  prepared  a  tai  return  or  aren't 
lamiliar  wilh  computeis,  with  "Many  ttappy  Return]" 
guidance  you  can  complete  your  tax  return  quickly  and 
correctly.  As  when  sillinj  down  with  a  good  professional 
tai  preparer,  the  program  presents  a  dialog  of  simple 
Yes/No  duestions,  Ihen  analyies  ttie  answers  to  delermine 
the  correct  forms/sclieitules  to  lile  Preyious  tai  or 
programming  eiperience  iS  not  required, 

I  feel  this  program  can  uvt  you  more  man  its  cosi, 

and.  It  comes  wilft  a  MONEV^BACK  GUARANTEE  You  can 

enioy  KNOWING  you  paid  the  least  lai  Itiis  year, 

ORDER  YOUR  COPY  TODAYI  Thonkt  and  .  .  . 

MANY  HAPPY  RETURNS 

Bill  Novak 


Pathfindsr  Edition 

Accomodales  tiie  needs  ol  most  taipayers.  Does  16 
lorrr>s,/schedules/c(edils  including  lOW,  A,  B.  0;  E,  G,  W, 
Child  Gate  Credil.  Alimony  Payments,  Minimum  lai.  Mar- 
riage Credit,  Income  Averaging,  and  Political  Conlnbution 
Credits.  Does  all  Tan  laote  calculations  (no  need  to  looti  up 
lar  as  recjuired  with  some  programs).  Itemized  deductions, 
and  more  .  .  .  $69.95 

PatMind«r/Pro  Edition 

All  above  PLUS  schedules  C  and  SE  for  small 
Business,  2106  Employee  Business  Eiperise  Credits.  2119 
Sale/Eictiange  ol  Residence  Credit.  $99.95 

Stato  Tax  Edition 

Simoitaneously  performs  wilfi  above  editions  to  cam. 
plete  NY,  CA,  or  OH  Slate  lai  Return,  $14.95 


•  DesEncd  for  BefciJiner 
or  Eipfrt  tlwrs 

•  Caffpares  filiiis  loint/Stjurilely 

•  SnJO^  dependents  to  tmd  loiresi  lai 

•  Print  to  S£r«!i  sr  IRS  terms 
«  Pfrtorm^  an  mktri  tlkullliont 

•  Nnrtnil  sh'pment  frithin  ?4  ho^rs 
■  Hgifh  a  ohone  call  away 

•  \.'2'?tKt  m  [nha«icMI 
Anniijl  Jodates 

COST  IS  TAX-DEDUCTIBLE 

^Tradgmork  of  Commodoro  Bijilnou  Wachlnai 


•  Available  lat 
03mjEwdDrt-64'  or 
Efc-olus  VIC-2Q' 

m  Dim  or  Cnsttif 

«  OtfifT  liarms/HMirln 
ivjitBte  OR  requni 

>  Orjc  Uit  d  Inlo 
lot  Ftrture  U^e 

•  Tgllffw  i&rder  hot  line 

.  MUNLVBACK  GIJARANUE 


Vertical  Horizons,  Inc.  «■ 

2299  West  Eleventh  Street  ■*— « 

Clevelcind,  Ohio  44113  ...iNK*^ 
(216)  696-5093 


To  Order  or  tor  More  informalion 
CALL  TOLL-FREE 

1-800-547-3000 

ASK  FOR  TAX  DEPT.  A 
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or  she  has  done  so.  And  if  the 
program  is  done  exactly  right, 
the  student  will  return  to  it 
again  and  again. 

The  Factonj  and  The  Pond 
are  two  educational  games  for 
the  64  from  Sunburst  Commu- 
nications which  explicitly 
attempt  to  teach  pattern  recog- 
nition. According  to  the  packag- 
ing, they're  designed  for  ages 
seven  and  up,  but  Sunburst's 
flyer  lists  The  Facton/  as  nine  to 
adult.  No  matter,  for  both  are 
useable — ^with  help  from  par- 
ents— by  younger  players  as  well. 

Learning  By 
Creating 

'The  Tacton/  asks  you  to  build  a 
factory  in  order  to  make  a  prod- 
uct. The  opening  page  asks  you 
to  choose  one  of  three  activities: 
Test  a  Machine,  Build  a  factory, 
or  Make  a  i'roduct.  Tc-jting  a 
machine  is  essentially  a  dem- 
unhtralion  of  each  of  the  three 
types  of  machines  available.  To 
build  a  factory,  you  combine 
machines  to  create  a  unique 
product.  The  game  appears  in 
the  third  option,  Make  a  Prod- 
uct, where  you  are  shown  a 
product  and  asked  to  match  it. 

The  product  you  begin  with 
is  simply  a  square  of  "raw  mate- 
rial." With  the  help  of  three 
types  of  machines,  you  can  turn 
this  raw  material  into  a  finished 
product.  The  Punch  machine 
lets  you  punch  either  round  or 
square  holes  in  the  material. 
You  can  command  the  machine 
to  punch  one,  two,  or  three 
evenly  spaced  holes.  With  the 
Stripe  machine,  you  can  paint  a 
stripe  across  the  middle  of  the 
material.  Thin  stripes,  Medium 
stripes,  or  Thick  stripes  are  all 
possible.  Finally,  the  Rotate  ma- 
chine turns  the  material  45,  90, 
135,  or  180  degrees. 
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The  factory  leaches  the  chihi  how  to 
use  machines  lo  luiilti  a  product. 

The  idea  is  to  use  a  com- 
bination of  machines  to  create  a 
unique  product.  When  building 
a  factory,  you  can  use  up  to 
eight  machines^in  any  com- 
bination of  the  above  three 
types — to  create  an  attractive 
product  with  stripes  and  holes. 
For  instance,  you  can  set  up 
your  factory  so  that  the  first  ma- 
chine will  paint  a  thin  stripe 
across  the  middle,  the  second 
machine  will  punch  three  round 
holes  along  that  stripe,  the  third 
machine  will  rotate  the  materia! 
90  degrees,  the  fourth  will  paint 
a  thick  stripe  across  the  mate- 
rial, and  so  on.  By  combining 
the  machines  in  the  right  order, 
it's  possible  to  produce  a  very 
attractive  product. 

In  Make  a  Product,  the  pro- 
gram gives  you  a  ready-made 
product  to  copy.  You  must  build 
a  factory  to  produce  that  prod- 
uct. Three  levels  of  difficulty 
allow  you  to  tailor  this  activity 
towartis  just  about  any  age 
group  within  the  6-16  range.  A 
typical  product  in  the  Easy  cate- 
gory would  be  one  with  a  Thin 
stripe  and  a  Thick  stripe  cross- 
ing at  right  angles.  A  Hard 
product  would  possibly  have 
three  stripes  of  varying  thick- 
ness, three  circular  holes,  and 
two  square  holes.  The  Hard  se- 
ries is  instructive  for  any  age 
group,  including  adults.  It  re- 
quires considerable  thought  to 


reproduce  the  product  exactly. 

One  of  the  better  aspects  of 
The  Factory  is  the  distinction  be- 
tween being  creative  and  being 
tested.  Make  a  Product  is  a  test, 
to  see  how  well  you  understand 
how  machines  work  together. 
Build  a  Factory,  by  contrast,  is 
purely  creative;  You  may  build 
factories  and  create  products  to 
your  heart's  content,  without 
worrying  about  failure  or  frus- 
tration. Sunburst  obviously  un- 
derstands that  there  is  room  in 
education  for  both  types  of  ac- 
tivity. In  this  sense  alone,  The 
Factory  is  a  superb  educational 
program. 

A  Frog  Faces  A 
Dilemma 

The  Pond  is  about  a  frog.  What 
you  do  is  help  him  find  his  way 
across  a  pond.  He  can  get  there 
only  by  hopping  on  lily  pads, 
which  are  placed  on  the  pond  in 
some  kind  of  pattern.  You  must 
tell  the  frog  to  hop  a  certain 
number  of  lily  pads  to  the  left, 
then  a  certain  number  to  the 
right,  then  a  certain  number  up, 
and  so  on.  After  you've  given 
the  frog  the  pattern,  he'll  follow 
it  to  see  where  he  ends  up.  If 
you've  been  successful,  he  gets 
across  the  pattern;  if  not,  he 
ends  up  in  the  water. 

There  are  six  different 
ponds,  each  representing  a  level 
of  difficulty.  Farmer  Jane's 
ponds  (the  easiest)  and  Billy 
Bob's  ponds  require  a  two-step 
pattern.  That  is,  the  frog  will 
have  to  jump  a  continuing  pat- 
tern of,  say,  three  to  the  right 
and  one  down.  By  repeating  this 
pattern,  the  frog  gets  across  the 
pond.  The  Puzzle  ponds  and 
The  Lost  Ponds  are  three-step 
patterns.  The  Maze  ponds  and 
the  Twister  ponds  (the  most  dif- 
ficult) are  four-step  patterns.  A 


GET  THE  MOST  OUT  OF  YOU 

E-64 

WITH  ABACUS  SOFTWARE 


fir 


XREF-64  BASIC  CROSS  REFERENCE 

This  tool  allows  you  to  locale  those  hardto-dnd  variables  m  your  programs. 
Cross-relerences  all  lokens  (key  words),  variables  and  constants  in  sorted 
order.  You  can  even  add  you  own  tokens  Irom  other  software  sucti  as 
ULTRABASIC  or  ViCTREE    Listings  lo  screen  0(  all  ASCII  printers. 

DISK  S17.9S 

SYNTHY-64 

This  is  renowned  as  the  Imest  music  synthesizers  available  at  any  price. 
Others  may  have  a  lot  of  onscreen  frills,  tiu\  SYNTHY-64  makes  music  better 
than  them  all.  Nothing  comes  close  to  the  perlormnnco  ol  this  package 
Includes  manual  with  tutorial,  sample  music 

DISK  $27.95       TAPE  $24.95 

ULTRABASIC-64 

This  package  adds  50  powerlul  commands  (many  found  m  VIDEO  BASIC, 
above)  •  HIRES,  fJIULTI,  DOT.  DRAW,  CIRCLE,  BOX.  FILL.  JOY.  TURTLE. 
fi/IOVE.  TURN,  HARD.  SOUND,  SPRITE,  R0TAT5.  more  All  commands 
are  easy  lo  use.  Includes  manual  with  two-pan  tutorial  and  demo 

DISK  S27,95       TAPE  524.95 

CHARTPAK-64 

This  finest  charting  package  draws  pie.  baf  and  line  charts  and  graphs  from 
your  data  or  DIF.  Multiplan  and  Busicatc  files  Charts  arc  drawn  m  any  of 
2  formats  Change  lormat  and  build  another  charl  immediately  Hardcopy 
to  MPS801,  Epson.  Okidata.  Prowriter.  Includes  manual  and  tutorial 

DISK  $42.95 

CHARTPLOT-64 

Same  as  CHARTPACK-64  tor  highest  quality  output  to  most  popular  pen 
plotters  PISK  $84.95 


DEALER    INQUIRIES    ARE    INVITED 


CADPAK-64 

This  advanced  design  package  has  outstanding  features  ■  two  Hires 
screens,  draw  LINES.  RAVs,  CIRCLES.  BOXEs.  freehand  DRAW;  FILL  with 
patterns:  COPY  areas;  SAVE/RECALL  pictures,  define  and  use  intricate 
OBJECTS;  insert  text  on  screen;  UNDO  last  function.  Requires  high  quality 
lightpen.  We  recommend  McPen.  Includes  manual  with  tutorial. 
DISK  S49.9S  McPen  lighlpen  S49.95 

MASTER  64 

This  professional  application  development  package  adds  100  powerful 
commands  lo  BASIC  including  fast  ISAM  indexed  liles;  simplified  yol 
sophisticated  screen  and  printer  management,  programmer's  aid;  BASIC 
4,0  commands.  22-digit  arithmetic,  machine  language  monitor.  Runtime 
package  for  royalty-free  distritjution  of  your  programs.  Includes  150pp, 
manual. 

DISK  SB4.95 

VIDEO  BASIC-64 

This  superb  graphics  and  sound  development  package  lets  you  write  soft, 
ware  lor  distribution  without  royalties  Has  hires,  multicolor,  sprite  and 
turtle  graphics,  audio  commands  for  simple  or  complex  music  and  sound 
effects,  two  sizes  of  hardcopy  to  most  dot  matrix  printers,  game  features 
such  as  spnte  collision  detection,  lightpen,  game  paddle;  memory 
management  (or  multiple  graphics  screens,  screen  copy,  etc 

DISK  $59.95 

TAS-64  FOR  SERIOUS  INVESTORS 

This  sophisticated  charting  system  plots  more  than  1 5  technical  indicators 
on  split  screen,  moving  averages,  oscillators,  trading  brands,  least  squares, 
trend  tines,  superimpose  graphs;  five  volume  indicators,  relative  strength, 
volumes,  more  Online  data  collection  DJNR/S  or  Warner  175pp  manual. 
Tutorial.  DISK  S84.95 


FREE  CATALOG  Ask  for  a  listing  of  other 
Abacus  Software  for  Commodore-64or  Vlc-20 


DISTRieUTOnS 

Qrut  Britain: 

AOAMSOFT 
\i  Ncnvich  Ave. 
Roctidala,  LarKi. 
706-524304 

Watt  Qtrminy: 
DATA  BECKEFI 
Morowlnaerslr  30 
4000  Dusjtidorl 
021t^120S5 


Bilgulm:  Franci: 

Inlar  S«rvlcti  lUICRO  AfVLICATION 

AVGultlume  30  147  Avenua  Pjul-Doumtr 

SrusHi  1110.  Betguim  nuelll  Matmtison,  France 

2-660-1447  1732-92S4 


Nsw  ZHiind: 

VISCOUNT  ELECTRONICS 
X&-30S  Ctiurcti  Strut 
Palm Bfs ton  North 
63-86-696 


Swidtn: 

TIAL  TflADING 
P0  516 
34300  Atmhult 
476-12304 


Auttrilli: 
CW  ELECTRONICS 
416  Logan  Hoiil 
Brisbang,  OuMns 
07-397-0606 


AVAILABLE  AT  COMPUTER  STORES,  OR  WRITE: 


Abacus  IH  Soft\A/ane 


Commodore  64  is  a  reg.  T.M.  of  Commodore  Buaineas  Machines 


P.O.  BOX  7211  GRAND  RAPIDS.  MICH.  49510 

For  postage  &  handling,  add  $4.00  (U.S.  and  Canada),  add  $6.00 
for  foreion.  Make  payment  in  U.S.  dollars  by  check,  money  order 
or  charge  i;ard.  (Michigan  Residents  add  4%  sales  tax). 

FOR  QUICK  SERVICE  PHONE  616-241-5510 


REVIEWS 


wide  variety  nf  patterns  is  avail- 
able, bO  you  will  not  likely  see 
the  same  one  too  often.  And  the 
difficult  patterns  are  indeed  dif- 
ficult; even  adults  will  have 
trouble  picking  out  the  patterns 
without  a  fair  bit  nf  practice. 

The  luiinber  uf  steps  in  the 
pattern  is  the  number  of  unique 
portions  of  a  continuing  pattern. 
The  frog  will  follow  that  pattern 
until  the  last  step,  then  return  to 
the  first  step  anti  start  over 
again,  [n  a  two-step  pattern,  for 
example,  you  may  enter  one- 
right,  three-down;  the  frog  will 
hop  one  to  the  right,  then  three 
downward,  one  to  the  right 
again,  three  downward  again, 
and  so  on.  Naturally,  four-step 
patterns  are  far  more  difficult  to 
pick  out;  frec]uently  the  pattern 
is  not  complete  on  the  screen 
w^hen  you  start, 

To  help  pick  out  the  pat- 
tern, you  may  use  the  cursor 
keys  to  move  the  frog  along  the 
lily  pads.  After  a  few  jumps, 
you  should  know  it.  In  the 
hardest  ponds,  though,  you  may 
try  several  times  before  you  fi- 
nal ly  understand  the  pattern. 
Often,  as  is  the  case  in  most 
pattern  recognition  exercises,  the 
conect  pattern  is  obvious  only 
after  you  know  it.  If  you're 
stuck,  you  can  ask  for  help.  The 
program  will  flash  the  correct 
pattern  on  the  screen,  or  it  will 
e^'GU  show  you  the  entire  pond 
(at  a  different  scale).  Thus,  frus- 
tration can  be  avoided. 

The  program  is  divided  into 
practice  and  game.  Practice  is 
just  that:  You  choose  a  pond 
and  practice  getting  the  frog 
acruss,  '1  he  game  portion  is 
more  involved,  recjuiring  that 
you  cdimplete  three  puzzles  at 
each  of  the  six  ponds.  You  can 
play  either  solitaire  or  with  an- 
other player. 

Ba.siLaily,  the  game  portion 

BZ    LOMPUJ£r$  Gazene    Fewuj/y  19B5 


Pattern  n'co^^iution  is  tnui^ht  in  The 
Pond. 

involves  losing  as  few  points  as 
possible.  You  start  with  35,  los- 
ing points  each  time  you  either 
move  the  frog  manually  or  ask 
for  help.  For  example,  if  you  use 
the  cursor  keys  to  move  the  frog 
for  seven  lily  pads—to  find  tiie 
pattern — you  lose  seven  points. 
More  seriously,  if  you  ask  to  see 
the  whole  pond  in  the  help 
menu,  you  lose  15  points.  Thus, 
you  lose  the  fewest  points  by 
asking  for  the  least  amount  of 
help.  At  each  new  level,  you  get 
35  new  points  to  work  with.  By 
the  time  you  reach  the  last  two 
levels,  youTl  likely  need  all  of 
them.  The  object  of  the  game  is 
simply  to  get  through  the 
Twister  ponds  first;  if  you  suc- 
ceed, the  program  provides  a  lit- 
tle graphic  surprise. 

Both  The  Factory  and  The 
Pond  are  appealing  programs. 
Each  has  a  Program  Guide,  a 
well-writ-ten,  graphically  de- 
tailed explanation  of  the  pro- 
gram. The  Program  Guide  leads 
you  through  the  workings  of  the 
program  in  a  tutorial  fashion,  so 
that  getting  into  the  game  takes 
little  time. 

The  programs  may  be  too 
difficult  for  younger  children  to 
understand  by  themselves,  at 
least  without  considerable  prac- 
tice. In  both  games,  it  may  be 
necessary  for  a  parent,  or  an 
older  sibling,  to  start  them  off. 
After  that,  it  will  still  be  difficult 


for  a  seven-year-old,  but  fine  for 
a  slightly  older  child.  This  is  far 
from  a  criticism,  though,  since  it 
is  best  for  a  parent  to  supervise 
educational  software  use,  any- 
way. Children  above  the  age  of 
nine,  however,  should  be  able 
to  use  and  enjoy  both  programs 
easily. 

The  Factory  and  The  Pond 
Sutd}urst  Communications,  Inc. 
,39  Wasliington  Avenue 
Pleasantvilte,  NY  W570 
$34.95  eacli  (disk)  W 


Also 
Worth 
Noting 


Eliza 

Eliza  is  not  a  new  product,  but 
many  readers  may  be  unaware 
of  this  fascinating  and  instruc- 
tive "computer  psychotherapist" 
program  which  traces  its  history 
back  to  a  mainframe  computer 
at  MIT. 

In  1965,  computer  pioneer 
Dr.  Joseph  Weizenbaum  created 
Eliza  as  a  spoof  of  nondirective 
psychotherapy.  Eliza  asks  ques- 
tions, responds  to  your  answers 
in  nonjudgmental  ways,  and 
gently  probes  your  thoughts  and' 
feelings.  It  remains  an  interest- 
ing experiment  in  artificial  intel- 
ligence simulation,  even  if  the 
program  routines  soon  become 
obvious  to  you. 

The  Commodore  64  version 
of  Eliza  produced  by  the  Artifi- 
cial IntelUgence  Research  Group 
has  two  attributes  which  make 
it  well  worth  the  $45  purchase 
price.  First,  it's  a  full  equivalent 


FOR  '64  USERS  ONIY ! 


THE   ANATOMY   OF   THE   C-64 

insider's  guide  to  the  iesssr  known  features  o(  the  '64. 
Includes  grapiiics,  sound  synthesis.  I/O  control,  sam- 
ple programs  using  kernal  routines,  more.  For  those  who 
need  to  know,  includes  complete  disassembled  and 
documented  ROM  listings. 
ISBN-0-91 6439-00- 3     300pp       $19.95 

ANATOMY  OF  1 541  DISK  DRIVE 

unravels  mysteries  ot  using  misunaerstood  disH  drive. 
Details  use  of  sequential,  relative  and  random  hies.  In- 
cludes sample  programs;  FILE  PROTECT,  OlflECTORV. 
DISK  fVIONITOR,  BACKUP,  MERGE.  COPY,  others. 
Describes  OOS  Kernal  with  disassembled  and 
documented  1541  ROMS  listings. 
ISBN'0-91 6439-01-1       320pp       $19.95 


MACHINE  LANQUAOE  FOR  0-64 

write  faster,  more  efficient  programs  in  machine 
language.  Specifically  geared  to  '64  features.  Learn  all 
65t0  instructions.  Includes  3  full  length  programs: 
ASSEMBLER,  DISASSEMBLER  and  amazing  6510 
SIMULATOR  to  "see "  eaclr  operator  on  the  screen 
ISBN-0-016439-02-X       200pp       $14.95 

TRICKS  &  TIPS  FOR  THE  C-64 

collection  of  easy  to  use  programming  techniques. 
Perfect  companion  for  these  hard  to  solve  problems. 
Covers  advanced  graphics,  ease  data  input,  CPf^. 
POKES,  BASIC  enhancements,  character  sets, 
joystick/mouse  simulation,  transferring  data  between 
computers,  more.  A  treasure  chest. 
ISBN-0-9 16439-03-8       280pp       $19.95 


ADVANCED  MACHINE 
LANQUAOE  FOR  C-64 

author  L.  Englisch  clearly  explains  some  very  detailed 
subjects:  interrupts,  video  controller,  timer,  real  time 
clock,  parallel  and  serial  I/O.  eictending  BASIC,  tricks  and 
tips  from  machine  language,  more. 
ISBN-0-91 6439-06-2       210pp       $14.95 

IDEAS  TO  USE  ON  YOUR  C-64 

vKondering  what  to  do  with  your  '647.  we  suggest  dozens 
of  possibilities  including  complete  program  listings  lor 
many,  many  uses.  Themes  such  as  auto  expenses  elec- 
tronic calculator,  construction  estimator,  health  diet 
plans,  store  window  advertiser,  computer  poetry,  party 
invitations  and  more. 
ISBN-0-916439-07-0  200pp  $12.95 


CASSETTE  BOOK  FOR  C-64  i«v^20> 
all  information  needed  to  use  and  program  datasette. 
Many  exmple  programs.  Includes  new  operating  system 
for  last  loading  and  saving  of  files. 
ISBN-0-91 6439-04-6       200pp       $14.95 

ADVENTURE  QAMEWRITERS 
HANDBOOK 

Writing  adventure  games!  Here's  a  handbook  with  sug- 
gestions and  hints  for  you.  Includes  an  adventure  pro- 
gram generator  to  simplify  your  projects. 
ISBN-0-916439-14-J>    220pp        S14.95 

GRAPHICS    BOOK    FOR    C-64 

from  fundamentals  thru  advanced  topics  this  is  most 
complete  reference  anywhere.  Covers  character  sets, 
moving  sprites,  drawing  in  HIRES  and  MULTICOLOR, 
using  lightpens,  handling  IROs.  3D  graphics,  projections, 
curves,  animation  Dozens  of  examples. 
ISBN-0-9 16439-05-4       350pp       $19.95 


PRINTER  BOOK  FOR  C-64 

lor  your  understanding  of  MPS801. 1520,  1525. 1526. 
Epson  and  most  dot  matrtx  prtnter.  Packed  with  examples 
and  utilities.  Learn  hardcopy  of  text  and  graphics,  secon- 
dary addresses,  plotting  in  3D.  much  more.  With 
MPS801  ROM  listings. 
ISBN-0-91 6439- 08-9  350pp  $19.95 

SCIENCE  /  ENGINEERING    C-64 

topics  include  linear/non  Linear  regression,  CHI  s<|uare. 
Fourier  analysis,  matrix  calculations,  more.  Programs 
Irom  physics,  chemistry,  biology,  astronomy,  elec- 
tronics, etc.  Describes  variable  types,  computational 
accuracy,  sort  alogrithms.  Many  program  listings. 
ISBN-0-91 6439-09-7      250pp      $19.95 

PEEKS  AND  POKES  FOR  C-64 

past  and  simple  technkiues  tor  programming.  Make  your 
64  do  things  that  previously  required  much  programming. 
ISBN-0-916439-13-5     160pp        $14.95 


DEALER  INQUIRIES  ARE  INVITED 

IN  CANADA  CONTACT: 

The  Book    Centre,  n 40  Baaulac  Street 
Montreal,  Quebec  H4fl1H8  Phone;  (514)  322  4 1 54 


AVAILABLE  AT  COMPUTER  STORES,  OR  WFirTE: 

Abacus  lii!  Software 

P.O.  BOX  7211  GRAND  FIAPIDS,  Ml  49510 

Exctualv*  U.S.  DATA  BECK  EH  PubllatHr* 

For  poilage  ft  tiandling,  add  $4.00  (U.S.  and 
Canada),  a<td$G,00  tor  foreign.  Make  payment 
in  U.S.  dollars  by  check,  money  order  of 
charge  card.  (Michigan  Residents  add  4% 
sales  tax.} 

FOR  QUICK  SERVICE  PHONE  (616)  241-5510 
Commtx)orft  64  ■■  ■  rag.  T.M.  cil  Commodore  Bu»tr>su  Macriin«a 


You  Can  Count  On 


»»»t«tl 


I  Software 


P.O.  Box  7211  Grand  Rapids,  Ml  49510      Exclusive  U.S.  Data  Becker  Publisher 


of  the  original  MIT  mainframe 
program,  employing  the  same 
conversational  power  that 
makes  Eliza  seem  so  human. 
Some  other  versions  available 
are  reduced  in  power  and  there- 
fore in  function.  Second,  the 
BASIC  source  code  is  unpro- 
tected. You  can  break  into  the 
program  anywhere  and  make  all 
the  changes  you  want.  Add 
color  and  sound — even  speech 
synthesis.  Build  the  vocabulary. 
Personalize  the  program.  It's 
also  a  good  piece  of  work  for 
beginning  programmers  to 
study. 

Artificial  Intelligence  Research  Group 
921  North  La  }oUa  Avenue 
Los  Angeles,  CA  90046 

$45 


^c-64  /vic-20      RS-232^ 

INTERFACE 


MFJ-1Z38 

Providas  RS-23Z 
valUge  convenlan  for 
C-64/VIC-20  serial  port,  Usa        '<  ^'' 
RS-232  printers,  modems,  speech  syntliesizars, 
older  peripherals.  Switch   reverses  Iran  sm  It /re- 
ceive lines.  UseasnufI modem. 25pln  RS-232  con- 
nector. Plugs  into  user's  port.  2'Ax2'A  Inches. 
C-M/ViC-20 


MODEM 


*4995 

'^^  MFJ-1237 

High  perlarmance  Texai  Inttrumanl  tingle  chip 
design.  For  C-64/VIC-20  Plug  into  user  port.  For 
single  or  muitifine  phones.  Plugs  into  phone  base. 
300  baud.  Direct  connect.  Originate/Answer  Fuii 
duplex. Carrier  detect  LED, Crystal  controlled  In- 
cludes Basif:  listing  o(  Terminal  Program. 

Order  from  MFJ  and  try  II.  H  not  delighted, 
return  within  30  days  for  refund  (less  shipping). 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  Iree  BDO-MT-IBOO. 
Charge  VISA,  IVIC.  Or  mall  check,  money  order. 


CALL  TOLL  FREE  ...    800-B47-1800 


Call  601-323-5869  in  MS,  outside  continental  USA. 

ENTERPRISES 

INCORPORATED 

^    921  LoulsvlllB  Road,  Starkvllle,  t^S  39759      ^ 


Zenji 

Zenji  is  a  truly  challenging  maze 
game  that  combines  the  flavor 
of  several  Oriental  board  games 
with  a  two-dimensional  version 
of  the  familiar  rotating  puzzle 
cube. 

When  the  Zenji  mazes  first 
appear,  they  are  disorganized 
and  randomly  oriented.  Moving 
a  disembodied  Mandarin-style 
head  (naturally),  you  must  con- 
nect all  the  maze  elements  to 
the  mysterious  radiant  source. 
When  you  reach  a  module  that 
you  wish  to  connect,  position 
yourself  in  its  exact  center. 
Pressing  the  fire  button  and 
simultaneously  moving  the  joy- 
stick left  or  right  rotates  the 
maze  element — hopefully  into 
contact  with  a  section  that's  al- 
ready connected  to  the  source. 
You'll  soon  know  if  you've  been 
successful,  since  the  powerful 
green  emanations  from  the 
source  quickly  flood  any  contig- 
uous segments. 

As  you  zoom  around  tying 
the  maze  together,  you  some- 
times have  the  chance  to  pick 
up  extra  points.  Don't  slow 
down  too  much  in  quest  of 
these  ephemeral  bonuses;  you 
only  have  a  short  time  to  con- 
nect the  maze.  You're  reminded 
of  this  not  only  by  a  screen 
timer,  but  also  by  an  ominous 
increase  in  the  tempo  of  the 
suitably  atmospheric  music. 

In  the  midst  of  all  this  ac- 
tion, you  have  to  figure  out  how 
to  connect  the  maze.  When  you 
complete  one,  another  maze — 
larger  and  more  complex — ap- 
pears. Your  score  is  growing, 
but  so  are  your  problems.  Even- 
tually, in  the  larger  mazes, 
you're  avidly  pursued  by  the 
Flames  of  Desire  and  some  rap- 
idly moving  Sparks.  If  these 
touch  you,  you'll  lose  your  head 
(and  you  only  have  four  to  play 


with).  Your  only  defense  against 
these  foes  is  to  spin  the  module 
you're  in.  Thus,  while  the  object 
is  connection,  the  defense  is  dis- 
connection. Perhaps  Zetiji  is 
really  an  exercise  in  Eastern  phi- 
losophy. Precision  and  patience 
play  as  great  a  part  as  strategy 
and  swiftness. 

Although  final  understand- 
ing of  the  source  remains  elu- 
sive, Zeuji  is  an  undeniably 
enjoyable  game.  Making 
progress  is  easy  on  the  lesser 
levels.  As  you  move  into  those 
realms  where  the  source  reveals 
more  of  itself,  you'll  find  great 
challenges  and  perhaps  ultimate 
peace-of-mind. 

Zeuji  appears  to  be  a 
multiplayer  game,  offering  its 
mysteries  to  up  to  eight  acolytes 
at  a  time.  It  also  takes  joysticks 
in  both  ports  when  set  up  for 
more  than  one  player.  There's 
no  documentation  concerning 
this,  however. 

Activisiott,  Inc. 
Draiver  7286 

Mouutain  Vieiv,  CA  94039 
$31.95  (disk) 
$34.95  (cartridge) 


VIP  Terminal 

VIP  Terminal  is  a  full-featured 
terminal  program  with  such 
"extras"  as  80-column  display 
and  support  for  up-  and 
downloading.  It  uses  a  simple 
menu  format  to  allow  access  to 
practically  every  possible  com- 
munication configuration. 

It  would  be  difficult  to  find 
a  communication  situation  that 
can't  be  handled  with  VIP  Ter- 
tninal.  It  supports  nine  different 
baud  rates,  programmable  keys, 
three  upload  and  download  pro- 
tocols, and  autodialing  for  the 
1650  Automodem.  There's  a 
built-in  clock,  a  full  screen  edi- 
tor, and  many  features  which 


SERIOUS  64  SOFTWARE 

INDISPENSIBLE  TOOLS  FOR  YOUR  COMMODORE  64 


PASCAL  «4  D'8k  $39.95 

This  full  compiler  produces  fast  6502 
macfiine  code.  Supports  data  Types; 
REAL,  INTEGER,  BOOLEAN,  CHAR, 
multiple  dimension  arrays,  RECORD,  FILE, 
SET  and  pointer.  Offers  easy  string  fiandl- 
ing,  procedures  for  sequential  and  relative 
data  management  and  ability  to  write  IN- 
TERRUPT routines  in  Pascal!  Extensions 
included  for  tiires  and  sprite  graptiics.  Op- 
tionally link  to  ASSEM/f^ON  machine 
language. 

ASSEMBLER  MONITOR 

This  complete  language  development 
package  features  a  macro  assembler  and 
extended  monitor.  The  macro  assembler 
offers  freeformi  input,  complete  assembler 
listings  with  symbol  table  (label),  condi- 
tional assembly.  The  extended  monitor  has 
all  the  standard  commands  plus  single 
step,  quick  trace  breakpoint,  bank  swit- 
ching and  more.  DISK  S39.95 


ADA  TRAINING  COURSE 

This  package  introduces  you  to  ADA,  Ihe 
official  language  of  the  Department  of 
Defense  and  liie  prog^^mning  language  of 
tiie  f.utyid!Krnciy^^edttor,  syntax 
chec'iwr/cprTipjJ|t|6  aJTii  110  page  step  by 
step  (i^enuBlcTescriblng  the  language. 

DISK  S79.95 


DATAMAT-64  d'SK  $39.95 

This  powerful  data  base  manager  handles 
up  to  2000  records  per  disk.  Select  the 
screen  format  using  up  to  50  fields  per 
record.  DATAMAT  64  can  sort  on  multiple 
fields  in  any  combination.  Complete  report 
writing  capabilities  to  all  COMI^ODORE  or 
ASCII  printers. 

■  ASIC-64  COM^luifi    DISK  $39.95 

This  is  a  full  compiler  thatwon't  break  your 
budget.  Is  compatible!  with  Commodore  64 
BASIC,  Compiies  io  last 'machine  code 
and/or/spaedcode.,  Protect  you  valuable 
source  code  by  compiling  with  BASIC  64. 

POWER  PLAN  e4  d>Sk  $49.95 

This  super  spreadsheet  tsatures  built  in 
graphics.  It's  as  simpft.^  use  as  1-2-, 
Power  Plan  64  ctisptays  your  choices  on 
screen  .with  help  scfeens'alvvays  available. 
Makes  excelEept  graphs.  Includes  SOOpp  in 
depth  u^'r's'irianual. 

TEXTOMAT-64        DISK  $39.95 

This  complete  word  processor  displays  80 
columns  using  horizontal  scrolling.  In 
memory  editing  up  to  24,000  characters 
plus  chaining  of  longer  documents. 
Complete  text  formatting,  block  operations, 
form  letters,  on-screen  prompting. 


OTHER  NEW  SOFTWARE  COMIHO  SOONI 

All  software  products  featured  above 
have  inside  disk  storage  pockets, 
and  heavy  3-ring-binder  for  maxi- 
nnum  durability  and  easy  reference, 


DEALER   INQUIRIES    INVITED 

AVAILABLE  AT  COMPUTER  STORES,  OR  WRriE; 

AbdCusEiilii  Software 

P.O.  BOX  721 1  GRAND  RAPIDS,  Ml  49510 

EickJlN*  U.S.  DATA  BECKER  PubllslMn 

Fof  pCMUg*  &  handling.  tM  »4  00  (US  and  ■■■■■ 
Canidi).  add  S 6. 00  lor  loiifgn.Maka  payment  ^^g^ 
in  U.S.  dollar!  by  chtck.  monty  Ordai  Of 
charge  card.  (MicFiigan  Rtiidtnti  add  4% 
mI«s  tax.} 


FOR  QUICK  SERVtCE  PHONE  (til)  241-HtO 

Commodori  EI4  It  mng  TM  ol  Caindnodor*  But>r«u  Wachkwt 


You  Can  Count  On 


iiiiif^^**^ 


[■"       . 


Software 


P.O.  Box  7211  Grand  Rapids,  Ml  49510     Exclusive  U.S.  Data  Becker  Publisher 


REVIEWS 


allow  you  to  customize  your 
system  for  a  particular  commu- 
nications situation.  Documenta- 
tion is  thorough  and  presented 
very  well. 

The  recently  updated  ver- 
sion of  VIP  Terminal  now  allows 
conversion  from  CBM  ASCII  to 
regular  ASCII,  and  vice  versa,  as 
a  part  of  the  program.  Also  in- 
cluded has  been  a  List  Disk  File 
feature  to  allow  the  user  to  print 
disk  files  which  were  virtually 
downloaded,  but  won't  fit  into 
the  workspace  for  printing.  The 
program  will  now  work  with 
the  new  Mitey  Mo  modem  and 
the  HES  il  modem  as  well  as  all 
other  modems  on  the  market. 

In  short,  VIP  Termhial  is  de- 
signed to  give  you  maximum 
communications  flexibility  in  an 
easy-to-use  format.  Written  en- 
tirely in  machine  language,  VIP 
Terminal  is  certainly  worth  con- 
sideration, especially  if  you  use 
your  computer  for  communica- 
tion with  many  different 
systems. 

SoplaiL'  Corporation 
132  Aero  Camino 
Colcta,  CA  93117 
$59.95  (disic) 

tondon  Blitz 

This  is  one  of  the  more  exciting 
and  exacting  computer  games 
for  the  64  to  come  along  in  a 
while.  Spend  an  hour  playing 
London  Blitz,  and  you'll  be 
hooked . 

During  World  War  II,  the 
German  Luftwaffe  continually 
peppered  England  with  bombs, 
many  of  which  sat  for  hours, 
days,  and  even  weeks  before 
detonating.  Members  of  the  mil- 
itary bomb  squads  who  were 
sent  to  disarm  those  unexploded 
bombs  faced  some  of  the  most 
dangerous,  sensitive,  and  com- 
plicated situations  possible. 
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Avalon  Hill  has  done  a  su- 
perb job  of  recreating  the  ten- 
sion, excitement,  and  complexity 
which  confronted  these  bomb 
disposal  units.  You  race  through 
the  streets  and  expressways  of 
London,  locating  and  disarming 
unexploded  bombs.  There  are 
five  basic  types  of  bombs,  with 
several  revisions  of  each  type.  A 
cityvvide  map  shows  where 
bombs  have  dropped.  Switch  to 
the  street  screen,  and  find  your 
way  to  the  bomb  site.  Once 
you've  arrived,  you  go  about 
the  delicate  work  of  correctly 
decoding  the  bomb's  numeric 
combination  with  the  aid  of  an 
onscreen  voltage  tester.  Virtu- 
ally all  of  the  action  is  con- 
trolled by  joystick. 

The  tension  quickly  builds. 
As  you  begin  working  on  a 
bomb,  a  timer  beeps  the  remain- 
ing minutes  and  seconds  avail- 
able before  explosion.  You'll 
hear  the  shrill  whistle  of  other 
incoming  bombs  which  you  must 
reach  and  disarm  before  they  go 
off.  The  codes  you  must  break 
for  the  first  two  types  of  bombs 
are  not  terribly  difficult,  but 
there  are  different  sensitivities. 
If  you  rush,  you're  likely  to  end 
up  in  a  cloud  of  smoke.  Bomb 
types  III,  IV,  and  V  get  progres- 
sively more  complex  and  sensi- 
tive. 

You  work  your  way  from 
Lance  Corporal  through  four 
other  ranks  to  Second  Lieuten- 
ant. A  status  screen  shows  your 
rank,  a  summary  of  the  bombs 
dropped  and  disarmed,  and 
your  commanding  officer's  re- 
marks about  your  competence. 
Take  the  time  to  thoroughly 
read  the  pages  of  documenta- 
tion as  the  manufacturer  sug- 
gests. You'll  find  London  Blitz  to 
be  one  of  the  most  absorbing 
computer  games  in  your 
collection. 


Microcomputer  Games 

The  Avalon  Hill  Game  Company 

4517  Harford  Road 

Baltimore,  MD  21214 

$20  (cassette) 

$25  (disk) 


Breakdan€0 

For  the  99  percent  of  us  who 
never  will — and  never  should— 
try  to  breakdance,  Epyx  has  pro- 
duced a  colorful,  musical  simu- 
lation package  with  five 
different  breakdancing  games. 

Using  the  computer's  joy- 
stick, you'll  soon  be  moon- 
walking,  floor  rocking, 
headspinning,  popping,  and 
floor  flipping.  The  first  game  is 
a  dance  contest  in  which  your 
onscreen  character  must  mimic 
the  moves  of  the  neighbor- 
hood's hottest  breaker.  Game 
two  pits  you  against  an  entire 
"rocket  crew"  of  break  dancers. 
Mimic  their  moves  or  you'll  end 
up  being  danced  off  a  dock  and 
into  the  river.  The  third  game  is 
an  even  more  strenuous  exercise 
in  matching  the  four-,  six-,  or 
eight-move  routines  of  a  com- 
puter controlled  dancer. 

One  of  the  most  enjoyable 
of  the  games  is  the  fourth  op- 
tion, in  which  you  choreograph 
your  own  dance.  Choose  from  a 
menu  of  dance  moves,  change 
the  speed  of  your  dancer,  and 
select  from  five  different  musical 
numbers.  Finally,  in  the  fifth 
game,  you  can  put  it  ail  together 
in  the  Grand  Loop  as  you  go 
through  all  four  games. 

Epyx  has  put  together  a 
nice  package  of  breakdancing 
scenarios  with  colorful, 
smoothly  moving  graphics,  and 
lively  music, 

Epyx,  Inc. 
1043  Kiel  Court 
Stiuni/vale.  CA  94089 
approximately  $29-$35  (disk)  Q 


Enter  the  Age  of  Robotics 


The  NOMAD  robot!  Fun  and  Educational! 

Complete  with 

software 

Moves  forward, 
reverse,  left, 
right 


•  Stepper  motor 
controlled 

•  Ultrasonic 
vision  and 

ranging 

FUN!  Nomad  has  a  mobile  range  of  25  feet.  Accurate  rotx)t  stepper  motors  control  forward  and  reverse  move- 
ment and  left  and  rigfit  turning.  Nomad's  ultrasonic  vision  gives  film  tfie  ability  to  detect  objects,  measure 
distance  and  sense  motion.  All  of  Nomad's  circuitry  and  mechianics  are  contained  within  an  aluminum  chassis 
and  tough  plastic  shell.  The  molded  tray  can  be  used  to  carry  small  items! 

EDUCATIONAL!  Teaching  Nomad  to  find  his  w/ay  through  a  maze  or  trace  geometrical  stiapes  is  a  great  way 
to  teach  programming  logic  to  children  and  adults  alike.  And,  Nomad's  uitrasonic  sight  takes  him  beyond  a 
standard  "turtle".  Nomad  comes  complete  with  his  own  robot  language,  and  for  the  64,  BASIC  enhancement 
software  which  adds  new  robot  commands.  A  great  way  to  make  the  transition  from  LOGO  to  BASIC! 
Nomad  comes  complete  with  software  on  cassette  or  disk  and  a  comprehensive  user's  manual  for  a  retail  price 
of  just  $179.95. 

Call  215-861-0850  to  order  direct  or  contact  your  local  dealer. 


Genesis  Computer  Corp.    •     P.O.  Box  152    •    Hellertown,  PA  18055 


Copies  of  articles 
from  this  publication 
are  now  available 
from  the  UMI  Article 
Clearinghouse. 
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>5aji  to:  L'nntrsity  .MKnifilms  International 

300  North  2ftb  KujJ,  B^^!(  91     Ann  Arhur,  M!  48I0C 


FOR  COMMODORE  64  and  VIC  20 


TAXAID 


TAX  AID 


usTAXAlb 


TO  PREPARE  YOUR 

INCOME  TAX  RETURN 

■  Developed  by  an  experienced  accounting  firm,  TaxAid  is  ac- 
curate, easy  to  use.  and  comes  with  a  detailed  manual.  Your 
tax  data  is  permanently  stored  on  tape  or  disk,  Tlie  cost  is  tax 
deductible  and  low  cost  yearly  updates  are  available,  ■  TaxAid 
is  menu  driven  with  advanced  editing  features  and  will  prepare 
any  IRS  form  1040.  Calculations  are  automatic  and  ali  tax 
tables  including  income  averaging  are  buiil  in.  Results  can  be 
directed  to  the  monitor  or  the  printer,  ^ 

Call  or  write  lor  complete  brochure 


TaxAid  n 

FOR  VIC  20  WITH  15K 


TaxAid  m 

FOR  COMMODORE  64 


Disk  or  Cassette:  $29.95  +  i.5o shipping 

TaxAid  Software,  inc. 

606  N.  Second  Avenue 
Two  Harbors,  MN  55616 

(218)834-5012  or  834-3600 


VISA' 


TAXAID 


TAXAID 


TAX  AID 


TAXAID  IS  A  TRADEMARK  OF  TAXAID  SOFTWARE,  INC, 
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MACHINE  LANGUAGE  FOR  BEGINNERS 


Richard  Mansfield,  Senior  Editor 


Self-Modifying  Programs 


This  topic  isn't  strictly  for  beginners.  Self- 
modification  is  a  rather  sophisticated  way  to 
supercharge  your  programs,  but  beginners  should 
be  able  to  follow  the  ideas.  In  addition,  we'll 
cover  some  associated  topics  such  as  how  ad- 
dresses are  stored  in  ML,  and  present  a  useful  fill 
routine  which  can  be  used  in  a  variety  of 
applications.  The  accompanying  program,  for  ex- 
ample, will  clear  the  high-resolution  screen  on 
the  Commodore  64, 

A  subroutine  which  stores  something  into  a 
large  number  of  adjoining  memory  locations  is 
called  a  ////  routine.  There  are  several  ways  to  do 
it.  To  clear  the  high-res  screen  on  the  64,  for  ex- 
ample, we'll  want  to  stuff  zeroes  into  the  8,000 
bytes  from  address  8192  to  16191  (we'll  assume 
that  this  is  where  your  high-res  screen  is  cur- 
rently located). 

One  way  to  fill  it  would  be  to  simply  set  up 
a  series  of  STA  instructions,  each  one  using  the 
,Y  addressing  mode  so  that  256  bytes  are  filled  at 
one  time.  We  can  fill,  for  example,  a  512-byte 
large  block  of  memory  by  this  method; 

LDA  #0 
LDY  #0 
LOOP  STA  8192,Y 

STA  8448,Y 
INY 

BNE  LOOP 
RTS 

Here  we  are  putting  a  zero  (the  thing  we're 
going  to  store  in  the  bytes  of  memory  during  our 
fill)  into  the  Accumulator  and  also  setting  the  Y 
register  to  zero  so  it  can  act  as  a  256-event 
counter.  The  first  time  we  go  through  the  loop,  a 
zero  is  stored  into  addresses  8192  and  8448, 
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Then  we  raise  the  Y  register  by  1  with  INY  and 
BNE  (branch  back  if  Y  does  not  yet  equal  zero) 
to  the  LOOP  again.  Y  will  continue  to  count  up 
until  it  goes  past  255  and  then  resets  itself  to 
zero.  At  this  point,  we'll  fall  through  the  BNE 
and  RTS  back  into  BASIC  or  back  to  the  JSR 
within  machine  language  that  called  upon  this 
subroutine. 

Risky  Practices 

Notice  that  the  ,Y  addressing  mode  adds  the 
value  of  Y  to  the  number.  For  example,  when  Y 
holds  a  2,  we'll  be  storing  (STA)  a  zero  into 
addresses  8194  {8192  +  2)  and  8450.  By  this 
process,  two  blocks  of  256  bytes  are  filled  with 
zero. 

However,  to  clear  the  high-res  screen,  we've 
got  to  fill  8,000  bytes  and  that  would  mean  using 
the  STA  ?,Y  (the  ?  means  whatever  address  is 
appropriate)  32  times.  There's  an  easier,  faster 
way  to  fill  large  areas,  but  it's  somewhat  subver- 
sive. It's  frowned  upon  in  some  programming 
circles.  It's  called  self-modifying  code,  and  many 
teachers  and  books  warn  you  against  using  it. 

Let's  risk  it,  though,  since  it's  a  good  way  to 
achieve  ultra-high-speed  results  in  some 
programming  situations.  Essentially,  we're  going 
to  dynamically  change  part  of  our  ML  program 
while  it's  running.  We're  only  going  to  use  STA 
?,Y  once  instead  of  32  times,  and  we're  going  to 
keep  punching  in  new  numbers  which  raise  the 
address  by  256. 

Here's  what  it  looks  like  in  a  complete  pro- 
gram that  will  clear  out  the  entire  high -res  screen 
of  the  64: 


"...Darn  near 
letter  quality!" 

The  high  quality,  square  dot  technology  used  by  Legend  produces  a  character  so  clear,  so  crisp  our  users  tell  us  it's 
"darn  near  letter  quality!"  We  invite  comparisons.  In  fact,  we're  so  confident  about  our  quality  we'll  be  happy  to  send 
you  an  actual  sampleoflegendary  output,  just  for  the  asking.  Legends  are  perfect  for  those  important  reports  and 
proposals  as  well  as  regular  office  correspondence.  The  graphs  and  charts  you  create  with  Legend  are  stunningly 
good!  All  you  have  to  choose  is  how  fast  you  want  to  go.  We  use  a  top -quality  carbon  ribbon  common  to  the  world's 
most  popular  typewriter  that  makes  each  and  every  character  clean  and  sharp.  And  we're  so  sure  about  the  reliability 
of  our  Legends  we  guarantee  our  print  head ...  for  life! 

The  LEGEND  880  provides  over  forty  fonts, 
all  softwdre- selectable  and  is  rated  at  80 
cps  but  purrs  along  at  a  comfortable  RTS  of 
104  characters  per  second.  It's  designed  to 
work  witii  all  popular  computers  including 
IBM,  most  ofthe  IBM -compatibles  as  well 
as  Apple,  Tl  and  Commodore.  And  all  this 
can  be  yours  today  at  a  really  affordable 
price! 

The  LEGEND  1080,  rated  at  100  cps  gives 
you  the  quality  ofthe  880  at  a  faster  RTS  of 
140  characters  per  second.  And  simple, 
easy-to-use  switch  settings  bring  forty 
fonts  to  your  fingertips!  True  Epson 
compatibility  means  you  can  run  all  the 
popular  software  packages  including 
Lotus  1-2-3,  Symphony,  Framework, 
Wordstar  and  more! 


rr-l^^\  i 


''«^\ 


The  LEGEND  1380  is  perfect  for  high  speed, 
high  performance  applications.  Rated  at 
130  cps,  it  produces  legendary  print  quality 
at  an  incredible  RTS  of  163  characters  per 
second.  Full  IBM  graphics  compatibility 
along  with  downloadable  character  sets 
allows  you  to  design  your  very  own  fonts 
and  run  all  ofthe  new  IBM  graphics 
software. 


Upgrade  your  printer  buffer  for  only  $1.00,  For  a  limited  time  only  you  can  upgrade  the  buffer  in  either 
your  Legend  1080  or  Legend  1380.  See  your  dealer  for  all  the  details. 


For  more  information  about  these  and  the  full  line  of  Legendary  printers  contact  Legend  Peripheral  Products, 
6041  Variel  Avenue,  Woodland  Hills,  Ca  91367.  Telephone  (818)  704-9100.  Outside  CA  call  toll-free 
1-800-321-4484.  Telex  662436, 


Lcccno 


PERIPHERAL 
PRODUCTS 


Trademarks-  [BM  tnicnaiioftfll  Bu^mtw  Madmes  CofpOf  alien,' Epson •  F4>5oniAmertca,'La(ui  1-2-3,  Sytnphcinv/Lodts  Dm«lopm«nT  Coiiioraiion'  Framework  AshtonTattf'Wordslaf^tocfoPpo 
Ug^nd  and  RTS-Ciil  Abco.  Ugend  renpheia]  FtchJuci^ 


Clear  The  High-Res  Screen 


;.'150 
a60 
;170 
:-180 
190 
200 
;210 
;'.220 
:-230 

;:240 
;:250 
260 
,2  70 
;:280 
';290 
;  300 
:;.310 
':320 

;'330 

■340 
<350 
'■360 
i-370 


addr/opcode/addr/label/  mnem  /addr/   comments 


864 
866 
869 
871 
874 


169 
141 
169 
141 
160 


32 

110 

0 

109 

0 


LDA 
STA 
LDA 
STA 
LDY 


#32    SET 

LOOP+2 

#0 

LOOP+1 

#0 


876 
879 
880 
8G2 
885 
888 
890 
892 
894 
897 
898 
900 
902 
905 


153 

200 

208 

238 

174 

224 

208 

160 

153 

136 

208 

169 

32 

96 


0  0  LOOP 


250 

110 

110 

63 

24€f 

64 

255 

250  .v/'^'/-^. 

210  255' 


HERE 


62F1NI 


MAIN  LOOP      ,^^9g%%%Jj% 

STA  0000,  Y  -^' "^' -'•^■'•'•^'' 

INY 

BNE  LOOP 
INC  LOOP+2 
LDX  LOOP+2 
CPX  #63 
BNE  LOOP 
LDY  #64 

STA  16127, Y 
DEY 

BNE  FINI 
LDA  #147 
JSR  65490 
RTS 


TRICK  (SELF-MODIFICATION)j 


ARE  Vffi  AT  THE  HIGH  BYTE  LIMIT 
IF  NOT,  RETURN  TO  CONTINUE  FILLING 
FILL  UP  THE  LAST  FRAGMENT 


PRINT  THE  CLEAR-TEXT-SCREEN  CHARACTER 


There's  a  lot  of  information  packed  into  this 
kind  of  ML  program  listing.  Before  explaining  the 
program,  let's  first  explain  the  various  zones  of 
such  listings. 

What  Each  Column  Means 

On  the  far  left,  you'll  see  line  numbers  from 
150-370.  These  are  used  just  like  BASIC  line 
numbers.  (Notice  line  160.  It's  inserted  to  help 
show  the  definitions  of  the  various  columns  in 
this  listing.) 

The  first  column  is  called  ADDR  and  is  the 
address  in  the  computer's  memory  where  these 
various  ML  instructions  are  stored.  Follow  along 
line  180  to  see  what  each  of  these  columns 
means.  Here  we  see  864,  That's  the  starting  ad- 
dress of  this  subroutine.  A  two-byte  long  ML 
instruction  (LDA  #32)  will  be  placed  into  ad- 
dresses 864  and  865. 

The  next  column  is  the  opcode  (operation- 
code).  In  this  case  it's  169,  which  is  the  number 
that  the  computer  recognizes  as  the  LDA  #  com- 
mand. The  third  field  is  another  kind  of  address. 
It's  the  address  upon  which  the  LDA  n  will  act. 
In  this  case,  it  loads  the  number  32  into  the 
Accumulator  (this  kind  of  addressing  is  called 
immediate  addressing  because  we're  not  loading 
from  the  computer's  32nd  memory  location; 
rather,  the  actual  number  32  is  being  placed  into 
the  Accumulator). 

What  we've  looked  at  is  a  representation  of 
two  of  the  bytes  that  will  be  in  the  computer's 
memory  after  this  program  is  assembled:  169  32 
will  sit  in  addresses  864  and  865.  The  next  field 
is  called  the  LABEL  field,  but  line  180  has  no 
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label.  (The  only  labels  in  this  program  are  LOOP 
and  FINI  which  are  used  as  place  markers  to 
identify  the  start  of  the  two  loops  in  the 
program.) 

ML  Commands 

The  next  zone  is  called  MNEM  for  inucmouic. 
Mnemonics  are  the  three-letter  commands  which 
are  used  when  programming  in  ML.  STA,  for  ex- 
ample, stands  for  STore  the  Accumulator;  INY 
stands  for  INcrement  the  Y  register.  Mnemonics 
are  the  ML  equivalent  of  BASIC  commands. 

Following  the  mnemonics  are  the  addresses 
upon  which  these  commands  act:  to  store,  to 
load  from,  to  branch  to,  etc.  In  tine  180,  we  are 
loading  the  accumulator  with  the  number  32.  Fi- 
nally, there  are  sometimes  comments  to  remind 
us  what  is  going  on  in  a  particular  line. 

The  first  part  of  this  fill  routine  puts  the 
number  32  into  address  878  (lines  180-190)  and 
then  puts  a  zero  into  address  877  (lines 
200-210).  How  do  we  figure  out  these  numbers? 

In  ML,  addresses  are  computed  a  special 
way.  Most  addresses  are  held  in  two  bytes.  You 
calculate  an  address  by  dividing  the  address  by 
256,  putting  the  result  into  the  higher  byte  in 
memory  and  putting  the  remainder  into  the  lower 
byte.  So,  to  calculate  the  ML  form  of  the  address 
8192  (the  first  byte  of  the  high-res  screen),  we 
divide  8192/256  and  get  32.  That's  called  the 
liigh  byte  of  our  address  and  we  store  it  into  the 
high  byte  of  the  two  bytes  following  LOOP. 
There  is  no  remainder,  so  we  put  a  zero  into 
LOOP  +  1.  Now  the  STA  0000, Y  in  line  240  has 
been  transformed  into  STA  8192,Y. 


Why  not  just  write  STA  8192,Y  at  line  240 
and  be  done  with  it?  We'll  get  to  that  in  a 
minute. 

Stuffing  The  Dummy 

Now  we're  at  the  main  loop  of  the  program.  The 
address  bytes  in  line  240  are  dummy  bytes. 
We're  going  to  be  constantly  changing  them  dur- 
ing the  program  run.  However,  the  first  time  we 
come  here  when  the  program  is  started,  we've 
just  stored  the  ML  address  8192  into  the  two 
bytes  following  the  STA  and  so  a  zero  (left  in  the 
accumulator  after  line  200)  will  be  sent  to  ad- 
dress 8192,  We've  blanked  out  the  first  byte  in 
the  high-res  screen.  Only  7999  bytes  to  go. 

Now  we  raise  the  Y  register  from  zero  to  1 
and  branch  back  to  LOOP.  Y  is  always  added  to 
the  address  in  the  STA  ?,Y  addressing  mode,  so 
this  time  we'll  store  the  zero  in  the  Accumulator 
into  address  8192  +  1.  And  so  forth  until  Y  has 
gone  past  255  and  reset  itself  to  zero.  Then  we 
fall  through  to  line  270.  (We've  just  filled  up  the 
first  256  bytes  of  the  high-res  screen.) 

Line  270  is  where  the  high  byte  of  our  STA 
address  (line  240)  will  be  raised  by  1.  When  you 
raise  the  high  byte  of  an  ML  address  by  1,  you 
are  raising  the  actual  address  by  256. 

We're  now  going  to  test  this  high  byte  to  see 
if  we're  through  filling  the  screen.  Line  280 
fetches  the  high  byte  into  the  X  register  and  we 
compare  it  against  the  number  63.  We  want  to 
raise  the  address  31  times.  We're  looking  for  a  63 
because  we  started  out  with  a  32  in  the  high 
byte:  (63  -  32  =  31). 

If  we  haven't  yet  incremented  the  high  byte 
up  to  63,  we  branch  back  to  the  LOOP  and  fill 
another  256  bytes.  If  we  have  reached  63,  we  fall 
through  to  line  310  whore  we  load  the  Y  register 
with  64  and  count  down  (DEY)  through  this  little 
loop  to  take  care  of  the  last  64  bytes  which  were 
not  filled  by  our  main  loop.  These  64  bytes  were 
left  over  after  we  filled  236  byte  blocks  31  times. 
(There  are  8000  bytes  in  a  high -res  screen  and 
256  *  31  =  7936  so  we  have  a  few  more  bytes  to 
fill.) 

Safety  First 

Finally,  line  350  will  load  in  the  Commodore 
"clear-text-screen"  character  and  we  JSR  to  ad- 
dress 65490,  which  clears  the  text  screen  and 
gets  rid  of  any  residual  garbage  left  after  the 
high-res  screen  was  cleared. 

Now,  why  did  we  have  to  start  this  whole 
routine  off  by  inserting  the  8192  into  the  dummy 
address  at  line  240?  If  we  didn't,  we  could  only 
use  the  routine  once.  After  the  dummy  has  been 
incremented,  if  we  didn't  fix  it  at  the  start  of  the 


subroutine,  the  next  time  you  JSR'd  to  this  sub- 
routine you  would  be  storing  above  the  high -res 
screen  because  the  dummy  would  be  left  point- 
ing to  address  16128,  This  is  one  of  the  reasons 
why  self-modifying  code  is  considered  risky.  It's 
worth  remembering  to  initialize  your  dummy  if 
you  use  self- modifying  addresses  in  your 
programs.  Q 
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PLUGS  INTO  USER  PORT 
NOTHING  ELSE  NEEDED. 
EASY  TO  USE.  VERSATILE. 

•  Read  or  Program.  One  byte  or 
32K  bytosi 

OR  Use  like  a  disk  drive.  LOAD, 

SAVE,  GET.  INPUT  PRINT  CMD. 

OPEN.  CLOSE— EPROM  FILES! 

Our  software  iets  you  use  famiilar  BASIC  commands  to 

create,  modily,  scratch  tiios  on  readily  available  EPROM 

chips.  Adds  a  new  dimension  to  your  computing  capability. 

Works  with  most  IvIL  Monitors  too. 

•  Make  Auto-Start  Cartridges  of  your  programs. 

•  The  promenade"  C1  gives  you  4  programming  voltages, 
2  EPROM  supply  voltages,  3  intelligent  programming 
algorithms,  15  bit  chip  addressing,  3  LED's  and  NO 
switches.  Your  computer  controls  everything  from  software! 

•  Textool  socket.  Anti-static  aluminum  liousing. 

•  EPROMS.  cartridge  PC  troards,  etc.  at  extra  charge. 

•  Some  EPROM  types  you  can  use  with  the  promenade"" 

2759  2532  AB2mP  2/128  51 M  X7810A' 

251 C  2732  25B4  27256  5143  52813' 

2716  1TC32  2764  68764  Jai5'  480  leP* 

27C16  273JA  27C»4  e«76«  2516' 

Call  Toll  Free:  800-421-7731 
In  California:  800-421-7748 
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WE  LOVE  COMMODORE    ^^ 

and 

T^e  Love  Oi^r  Customers 

That's  why  we  only  sell  and  support  Commodore  64  and  Vic  20 
computers!!  We  have  •  the  best  prices  •  over  1000  programs  •  500 
accessories  •  absolutely  the  best  service  •  one  day  express  mail 
delivery  •  immediate  replacement  warranty  •  15  day  free  trial  •  pro- 
gramming knowledge  •  technical  knowledge  •  we  are  the  only  one 
in  the  U.S.A.  with  complete  support  for  Commodore  64  and  Vic  20 
computers!! 
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PROTECTO  ENTERPRIZES  Box  550,  Bamngton.  IL  60010 

SEND  IN  THIS  COUPON  TODAY  FOR  A  FREE  64PAGt 
"EXCLUSIVE  C0MMODORE-64AND  VIC-20  CATALOG"  —  PLUS  OUR  SPECIAL 

"BUY  MORE—SA  VE  MORE  COUPON" 
(Save  up  to  $500  on  software  and  accessories) 


state 


Zip  Code 


No  One!  But  No  One!  Can  Compare 


TO 


PROTECTO  ENTERPRIZES 

TO  ORDER  WRITE  OR  CALL:  PROTECTO  ENTERPRIZES,  BOX  550.  BARfllNGTON.  IL  60010 


Call  312/ 382-5244 

8  to  5  Weekdays       9-12  Saturdays 


(See  Next  W  Pages) 
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(with  $12.95  Bonus  Pack  Purchase) 
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•  170K  Disk  Drive  $199.00     ♦ 

•  Tractor  Friction  Printer  $169.00* 

•  13"  Hi-Res  Color  Monitor  $1  99.00  * 

*less  coupon  discount 


*  COMMODORE  64  COMPUTER  S  1 75.00 

■'rc^.i  pjy  CJ'ily  i175  OOsvMtrTi  yu.J  urdtfr  llie  puwfrtiil  H-l^ 
COMMOLlOHt  M  COMPUTFRi  LESS  the  valuf  nl  Ihi' 
iPECIAt  .SQFTWAHE  COUCON  vie  pack  „itli  youi 
Lijiiiuutet  tliat  rtHiiws  yini  to  SAVE  OVLH  ffiOO  nil 
hOft^rt re  Stilt'  prn.es"  Wilfujikly  $3 on  ( jt".;tviri|;'.. Hit Jli^'ff 
yjiiir  Fiel  1  tiinuild''  i.tisi  ■'.  ^75  00'' 


*  170  DISK  DRIVE  $199.00 

You  pay  only  tl99  00  AMcn  you  order  the  170K  Disk 

Drive'  lESS  iir  y.niii"  u'  tni?  iHLCIAL  SOIIWAHt 
COUI^OM  we  pacl^  rtilll  your  Ui&*i  tlnve  Iti3l  alltrwri  yoii  tr* 
SAVE  OVEfi  ilOO  ott  iollware  sale  prices'!  Willi  only 
jbUO  qI  savnTgs  appliefl,  your  net  d«^k  dnvi*  co'.l  i^ 
J99.O0 

*  80  COLUMN  80CPS 
TRACTION  FRICTION  PRINTER  S169.00 

"lou  p.ty  1JIM7  Slb*j  CJU  Ahull  yOil  uftSt'r  ttii.'  Curiisl,ir  1  i 
(li*ili*i?  liJiEi  printer  ilvt  [inins  R  jtU  ItLlI  si^t*  sini^tt* 
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SAVE  OVER  4100  oil  wttwrtfe  sale  prtces!'  Wilt)  uiiiy 
ibOa  01  savin};  rtp:pin»ij  ytnir  lift  ptintt'r  t  list  '*.  uiiiv 
J  69  00 

*    13"  HI-RESCOLOR  MONITOR  S199.00 

Vou  [lav  only  ai99  whim  your  oriitir  [fiis  13"  COLOR 
MONITOR  Willi  slieirptir  enil  cltrnref  fesoUjtiurl  ttioil  [Ifiy 
G[htrr  color  monitors  vyn  hnvfr  TBSteOI  LESS  valuu  of  Iho 
SPECIAL  DISCOUNT  COUPON  wn  pack  with  your  monital 
liiar  allows  vou  IQ  save  ovffJ  4500  oil  soltware  safe  pnc» 
VUilh  only  SIOOdI  savings  applied,  youi  net  color  monilm 
cost  IS  only  S99  00  116  colors) 

80  COLUMN  BOARD  $99.00 

Now  yuii  ptii'i.ini  .Kll  (  01  IJMNS  un  th.>  sr  let'n  .ll  uin- 
tiilH"'  CiinvP'l'.  yiJlir  LnniiiiDriiiii.  hi  \o  SO  COlllMhlS 
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80  COLUMNS  IN  COLOR 
EXECUTIVE  WORD  PROCESSOR  S49.00 

Tllin    EXECUIIVL      .. L  ■■■-.■■■  ■■'V    hnr..! 
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kr'y  tontioli  line  ^riitl  pflf.:iKrTipli  iii^£irtit)ii,  -tii|r>rniitit 
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EXECUTIVE  QUALITY 
PROFESSIONAL  BUSINESS  SOFTWARE 

The  Cadillac  o1  Business  Programs 
for  Commodore  64  Computers 
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(Best  communications  package  in  USA) 
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•  Computer  Learning  Pad  $49.00 

•  New  Voice  Synthesizer  $59.00 

•  Commodore  64  Power  for 

Vic-20  $69.00 


SUPER  AUTO  DIAL  MODEM  $79.00 

Erl^V  tn  u^e   JkJSl  tjliii.  ml.i  pii.r  Cil^inuLElHt.  f:-.l  I  nir.lnjtt'r 

aiiri  yon'ri'  icaOy  to  liiinsniit  anO  receive  nii'^ij^^ei 
LaS'er  to  use  ttiarl  dr^jlinp  yopr  telepllone  |ubl  pusll  one 
key  on  your  ctirriinilei'  Includes  exclusive  r'nsy  IP  .use 
program  tor  up  and  diuvii  lo.icJm^;  lo  prinll'r  .iliuj  (ilsk 
Mrlyc"i  Liiil  iiP'J  00  SALE  S79.00. 

NEW  COMPUTER  LEARNING  PAD  $39.95 

makes  ulher  t:r.iuhn  -.  l.ihli'!  oIi^oIi'Ik'  IIh--  "•■''■  ItlH 
SCEICH  LEAflNIMfiPAU.-ilu«s»<nitu<lr,iwoiiyo,ii  P  V 
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tn.-.  .;.-ft-t.ii  1111  voiii  prir^teis  rAfJTASTIL""  L'^t  :^9  9l. 
SALE  J39.95 

NEW  VOICE  SYNTHESIZER  $59.00 

Foi  Corn  fjJur  VIC!  POcomputers  Justpkii;itiriiiiiElyour 
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C0M.e4  POWER  FOR  VIC-20  $69,00 

Just  piiiK  .11  on-  -i,  r  ■<'•'.'  \'.!\:Oi't  t  xPAMOEH  .md  yon 
get  as  much  usabii'  piogramnim^  power  as  llif 
Cuiriinoduri"  <>4  (  uinputor"  Master  lontrui  switLlit»5  ijn 
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e,i  I  (8u.  nl  10  il?(Xl» 

C0M.e4  4  SLOT  EXPANSION  BOARD  $39.95 

E.i^v  t;i  UM'    switL"   M-ii'Ltj^jle.   rt'srf   L;4ti:n  .mil  i  f  0 
ndicatot       ^aves  your  i  ninputer  and  caitiulKes 
I  l^l  J79  00  Sale  J39,95  Coupon  i3f>  9ft 

9"  GREEN  SCREEN  MONITOR  $69.00 

I  ■!  I'lienl  irn.inly  sANXi  r'.isy  In  lemi  mo- nin,  ■  .M 

lire*  Gret'ii  Pliosplturuus  r.i  rt'*iii  with  ."iiili  iii.ire  nu't.ii 

.iDillet'   Savef,  your    TV    PlLJis   f9  9h   liir   i  niiiiei  Im^! 

^tile  Colli  64  ut  Vl(.  2U 

12"  GREEN  OR  AMBER  MONITOR  $99.00 
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I'HOIMI.  ORIIERS 
8AM     Itl'M  Wirirkdays 
9AM      12N  S.-itufdays 


•  LOWEST  PRICES  •  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL-  OVER  500  PROGRAMS  'FREE  CATALOGS 


Add  &  10.00  for  shipping  handling  ond  insuronco.  Illinois  residents 
pleose  add  6"i,  io»  Add  S30  OO  lor  CANADA  PUERTO  filCO  HAWAII 
ALASKA  APO-FPO  orders  Canadian  orders  must  be  in  U.5  dollors 
WE  DO  NOT  EXPOfiT  TO  OTHER  COUNTRIES 

Enclose  Cashiers  Checli     Money  Order  or  Personol  Check.  Allow   14 
days  Tor  delivery    ?  10  7  doyi  Tor  phone  orders    1  day  eMpress  mcjil  i 
VISA       MASTERCARD -- C  0,D 


ENTERPRIZES    ■"e'-0''f°"''C"STOMeRS. 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  ordar 


DAISY  WHEEL  PRINTER  SALE! 


■JUKI 


® 


DELUXE  LETTER  QUALITY 
'DAISY  WHEEL  PRINTERS" 


■JUKr 

DELUXE  COMPUTER  PRINTER 


List  Price  $399 


SALE  $249 


•  Superb  "Daisy  Wheel"  Computer 
Printer 

•  100  Characters 

•  Bi-tiirectional  with  special  print 
enhancements-mativ  Ivpe  stvies- 
S  18.95 

•  Pitch  10,  12.  15  CPI 

•  Print  Spefti  up  to  12  CPS 

•  Print  line  width;  1 15,  138,  172 
characters 

•  13"  Extra  lari;e  carriage 

•  Drop  in  cassette  ribbon 
{replacement  S8.S5> 

•  Centronics  parallel  RS  2,12 
Serial  interface  built  in  (specify) 


® 


■JUKI 

DELUXE  "COMBINATION" 
PRINTER/TYPEWRITER 


List  Price  $499     SALE  $299 

'  Superb  Compuier  Business  printer 
combined  with  world's  finest 
electronic  typewriter! 

Two  machines  in  one — just  a  flick 

of  the  switch! 

SuiJcrh  letter  quality  corre- 

Kpondence—home,  office,  word 

prricessing! 

]  ;i"  Extra  large  carriage 

Drop  in  cassette  ribbon^ 

replacement  S8.S15 

Precision  daisy  wheel  printing— 

mativ  type  styles!  $18,95 

Pitch  selector- 10,  12,  15  CPS, 

Automatic  relocate  keyl 

Autiimatic  margin  control  and 

setting!   Key  in  buffer! 

Centronics  parallel  eif  HS  2.')2 

Serial  interface  built-in  (specify) 


15  Day  Free  Trial  -  90  Day  Immediate  Replacement  Warranty 


•     COMMODORE  64C0MPUTER1NTERFACEONLY  $49.00 


-ATARI  INTERFACE  S79.00 


ADD  SIO.OO  for  shipping  and  handling!! 


I 


I  Enclose  Cashiers  Check,  Money  Order  or  Personal  Check.  Allow  ' 
I  ^4  days  for  delivery,  2  to  7  days  (or  phone  orders,  1  day  express 


I  mail!  Canada  orders  musi  be  in  US  dollars  VISA  —  MASTER     | 
naor^  /it^t^c oTcr\    iaj^^  #.h,r,  r-  />  r\  i 


:  CARD  ACCEPTED.  We  ship  CO  D 


I    ENTERPRIZES 


•wt  tOit  OunCuS'OvEOS 


BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/3S2-5244  to  ord«r 


FANTASTIC  COMPUTER  PRINTER  SALE!!! 


COMSTAR  T/F 

Tractor 
Friction 
Printer 


nitiiitiiiimtinintiiliniHIi 


** 


•  Lowest  PrJced,  Best  Quality,  Tractor-Friction  Printers  in  the  U.S.A. 

•  Fast  80-120-160  Characters  Per  Second     •  40,  46,  66,  60, 96, 132  Characters  Per  Line  Spacing 

•  Word  Processing     •  Print  Labels,  Letters,  Graphs  and  Tables     •  List  Your  Programs 

•  Print  Out  Data  Irom  Modem  Services     •  "The  Most  Important  Accessory  lor  Your  Computer" 


-■■  DELUXE  COMSTAR  T/F 
80  GPS  Printer  —  $169.00 

I  his  COMSTAR  T/F  (Tractor  Friction) 
PRiNTER  ts  exceptionally  versatile  It 
[!r  ints  8'/'  X  U"  standard  si/esmgli^  shwt 
stationary  or  continumis  letnl  cotTiputt'i 
paper  Bi-directional,  impait  dot  matnx, 
80  CPS,  224  characters  (Centrumts 
Parallel  Interface) 

Premium  Quality  120-140  CPS 

10X  COIW-STAR  PLUS+ 

Printer  $239.00 

The  COM  STAR  PLUS+  E'ves  you  all  ttie 
.features  of  the  COMSTAR  T/F  PRINTER 
plus  a  10'-  carriage,  120  140 CPS,  9  k9  dot 
matrix  withdoublestrikecapability  for  18  x 
18  dot  matrix  (riear  letter  quality),  higb 
resolution  t>it  image  (120  «  144  dot 
matrix),  underlining,  back  spacing,  lett 
and  right  margin  settings,  true  tower 
decenders  with  super  and  subscripts. 
prints  standard,  italic,  block  graphics  and 
special  characters.  It  gives  you  print 
quality. and  features  found  on  printers 
costing  twice  as  much!!  (Centronics 
Parallel  Interface)  (Better  than  Epson 
FX80)    List  $499.00     SALES239.00 


Premium  Quality  120140  CPS 
IBVzX  COM-STAR  PLUS+ 
Business  Printer  $339.00 

Itas.ilitht'  ti'.ituiL'so!  the  UrcOfv'  SIAR 
PLUS  +  PRINTER  plus  15 W"  carriage  and 
more  powerfLiI  t'lectranics  coniponents  to 
liantlle    large    ledger    business    tornts' 

{Better  th,in  Epson  FX  100)     List  $599 

SALE  S339.00 

Superior  Quality 

10"  COM-STAR+  H.S. 

HIGH  SPEED  160-180  CPS 

Business  Printer  $359.00 

This  Super  High  Speed  Com-Star+  Business 
Printer  has  all  the  features  of  the  10"  COM- 
STAR* PRINTER  with  HfGH  SPEED 
BUSINESS  PRINTING  160-180  CPS.  lOO'i! 
duty  cycle,  8K  Buffer,  diverse  character 
fonts,  special  symbols  and  true  decenders. 
vertical  and  horizontal  tabs  A  RED  HOT 
BUSINESS  PRINTER  at  an  unbelievable  low 
price  (Serial  or  Centronics  Parallel 
Interface)  List  $599.00  Sale  $359.00 


Superior  Quality 

15'/z"  COM-STAR  PLUS+  H.S. 

High  Speed  160  -  180  CPS 

Business  Printer  $459.00 
This  Super  High  Speed  COM-STAR*  15','2" 
Business  Printer  has  all  the  features  ot  the 

10"  COM-STAR  BUSINESS  PRINTER  witha 
15'/.."  Carriage  and  more  powerful 
electronic  components  to  handle  larger 
ledger  business  forms!  Exclusive  bottom 
feed.  (Sereal  Centronics  Parallel  Interface) 
List  $79900  Sale  $459.00 


OOlympia 


Executive  Letter  Quality 
DAISY  WHEEL  PRINTER  $369.00 

This  IS  the  worlds  finest  daisy  wheul  printer 
fantastic  Letter  Quality,  up  to  20  CPS 
bidirectional,  will  handle  14.4"  forms 
width'  Has  a  256  character  print  buffer, 
special  print  enhancements,  built  in 
tractor-feed  (90  day  warranty)  Centronics 
Parallel  and  RS232C  Interface   List  S699 

SALE  $369. 


15  Day  Free  Trial  -  1  Year  Immediate  Replacement  Warranty 


■PARALLEL  INTERFACES- 


For  VIC  20  and  COM  S*!  -  $49  00     For  Ace  e  cornputers  -  $7900     Atari  Interface— S79  DO  B-1  28  Commodore  SI  39.00 


Add  SI4  6Q  *<"  iKipping  handling  and  inturonc*  llllnoii  r*iid*n>i 
plaatvsidd  6%  ton  Add  S29  00  for  CANADA  ^UE«TO  «ICO,  MAWAH, 
ALASKA  APO'FPO  ordari,  Conodion  ord*ri  mull  b«  in  U,S  dollari. 
Wl  OO  NOT  f  Xf>«)tT  TO  OtHtn  COUNTRIES, 

lotlo»«  Coihitrt  Ch«k,  Mon»y  Ord«f  of  P«f»onol  Ch»tk,  Allow  I* 
dorilordaUvsry,  J  to?  dofi  forphontofdtfi,  1  do»  •Kpf«i«  moid 
VISA-MASTER  CARD-We  Ship  COO   IQ  U  S  Aggiesses  Qn't 


ENTER  PRIZES  '«^<"««"'^>«'o-"»' 

■ox  SM,  BARRINQTON,  ILLINOtS  80010 
Phen*  312/U2-5244  lo  ordtr 


COWSTARPLUS*    ABCDEi^SH  I  J  KUMlslORCaRBTU  V  W  X  V  2 

Print  Example:         flBCPEFSHI  JKUMNOPQRflTUVWXVZiaS^I 


Commodore  64 

Word  Processor 


Two  For  One  Sale!! 


List  M9.00 


BOTH  FOR 

ONLY 

$49.00 

(List  price  '98.00.  Save  M9.00) 


Data  Base 


List  M9.00 


IF  YOU  CAN  FIND  A  BETTER 
WORD  PROCESSOR  OR  DATA  BASE  SYSTEM 

WE'LL  BUY  IT  FOR  YOU. 


Word  Writer 

(80  Columns  In  Color}. 

This  menu-driven  system  includes: 

A  program  which  con  be  used  by  itself 
(stand-alone),  or  interfaced  with 
Timeworks'  Doto  Aflonoger  or  Data 
Manager  2.  enabling  you  to  maintain  and 
print  out  name  and  address  lists,  create 
individualized  form  letters 

automatically,  and  produce  customized 
reports  up  to  20  columns  wide,  which  con 
be  incorporated  into  any  text  produced 
by  the  Word  Writer. 


Data  Manager  2 

This  system  includes: 

A  menu-driven  program  that  easily  lets  you  store  information  on  a  wide 
variety  of  subjeds  —  from  generol  nome  and  oddress  lists,  to  research  data. 
This  program  will  olso  calculate  and  store  any  corresponding  numerical  doto. 

Quick  access  to  important  information.  Items  con  be  easily  retrieved  and 
printed  by  category,  nome.  index  code,  date  ronge,  amount  range,  or  any 
category  of  information  stored  in  the  system, 

Timeworks  exclusive  X-Seorch,  X-Sort  and  X-Chart  features  allow  you  to 
easily  cross-search  any  of  the  categories.  Or  arrange  your  stored  items  jn 
increasing  or  decreasing  order,  alphabetically,  numerically  or  by  dote.  Break 
down  statistical  information  by  up  to  ten  indexed  cotegories  of  your  choice  ■ — 
and  graphically  review  your  results. 


Make  Your  1985  Income  Tax  Report  Easy! 

This  program  includes: 

•  An  easy  to  use  menu-driven  program  that  will  enable  you  to  prepare  ond  complete  your 
Federol  income  tax  returns,  yet  requires  no  prior  knowledge  of  computers  or  accounting, 

•  A  CPA-tested  monuol,  written  in  eosyto-understand,  people-friendly  English,  abundantly 
illustrated  1o  help  moke  tax  preparation  and  tax  low  understondoble. 

•  Full  prompting  -    you  will  be  guided  through  the  tox  preporation  process  by  thoughtful, 
eosily-understood  instructions  (prompts)  from  your  computer  display  screen. 

•  Password  protection  -     To  prevent  unauthorized  access  to  your  confidentiol  data. 

•  A   Speciol    Bockup   Feature   —   which   quickly  generotes   extra   bockup   copies  of   your 
recorded  information  to  guard  against  ffie  loss  of  importont  data. 


List  M9.00. 


Sale  $39.95 


Add  $3  00  for  shipprng.  handling  ond  iniurance.  Illinois  ret'deni) 
please  add  6%  lox.  Add  S6.00  lot  CANADA,  PUERTO  RICO.  HAWAII. 
ALASKA  APOFPO  orders.  Canadion  orders  musl  be  in  U.S.  dollars. 
WE  DO  NOT  EXPORT  10  OTHER  COUNTRIES. 

Enclose  Coshiers  Che(  i^    Money  Ofder  or  Personal  Check.  Allow  M 
days  lor  delivery   3  to  '  .lays  for  phone  ofders   1  day  express  moll ' 
VISA       WASTER  CARD       COO. 

No  COD,  to  Canodo.  APO  ECO 


£^^^PPP|2£5    (WSLOVE  OUB  CUSIOMESSi 

BOX  S50,  BARRINGTON,  ILLINOIS  60010 
Phonf  312/3625244  10  ordtr 


COLOR 
MONITOR  SALE!!! 


(Lowest  price  in  USA) 


•Built  in  speaker  and 

audio 
•Front  Panel  Controls 
•For  Video  Recorders 
•For  Small  Business/ 

Computers 
•Apple-Commodore 

Atari-Franklin-etc. 


13"  Color  Computer  Monitor 


•  Beautiful  Color  Contrast 

•  High  Resolution 

•  Separated  Video 

•  Sharp  Clear  Text 

•  Anti  Glare  Screen 

•  40  Columns  X  24  lines 

•  Supports  80  Columns 

•List  $399 
SALE  $199 


15  Day  Free  Trial  -  90  Day  Immediate  Replacement  Warranty 


12 


MONITOR 


XTRON  SUPER  HI-RESOLUTION  "SWIVEL  BASE 
List  $249       SALE  $119 

80  Columns  x  24  lines,  Super  Hi-Resolution  1000  lines 

Green  or  Amber  super-clear  Easy  to  Read  text  witti  special  onli-glare  screen  I 

'^SU^  HI-RESOLUTION  GREEN  OR  AMBER  TEXT  DISPLAY 

MONITOR  List  $199       SALE  $99 

80  Columns  x  24  lines,  HI-Resolution-crisp  clear  easy  to  read  text  with  onti-glore 
screen!  A    MUST  for  word  processing. 

12"  MONITOR  GREEN  OR  AMBER  TEXT 

80  Columns  x  24  lines,  easy  to  read  up  front  controls 

List  $159  SALE  $79.95 


c 


•  LOWEST  PRICES  •  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL  •  OVER  500  PROGRAMS  •  FREE  CATALOGS 


t  Add  110  OO  for  sMppIng,  handling  anil  Iniurtnc*.  Illlnoli  rtildtnl*  I 
I  pIMsa  uM  8%  tM.  Add  »M.OO  tor  CANADA,  PUERTO  fllCO,  HAWAII  | 
I  onler».WE  DO  NOT  EXPORT  TO  OTHER  COWNTfllES.  | 

I  Enclose  C»shiBfs  Check,  Mona/  Order  or  Peraonii  Check.  Allow  14  | 
I  days  (or  delivery.  2  to  7  days  lor  phone  orders.  1  d»y  enpress  mail!  | 
I  Cenada  orders  musi  be  in  US  dollars  Vrse  ■  MasterCard  ■  COD  | 


BOX  550,  BARRINGTON,  ILLINOtS  60010 
Phont  312/382-5244  to  order 
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Color  Swap 


Lee  Noel,  Jr.,  Assistant  Editor 


Frustrated  by  the  time  and  trouble  in- 
volved in  making  color  changes  to  high- 
res  program  displays?  "Color  Swap"  makes 
them  instantly;  and  it  works  for  the  other 
graphics  modes  of  your  computer,  too.  For 
the  VIC  {with  or  without  expansion)  and 
64. 


"Color  Swap"  is  a  machine  language  graphics 
aid  for  your  BASIC  programs.  Operating  at  high 
speed,  it  enables  you  to  change  colors  at  will — 
without  LISTing  and  editing  your  program,  and 
without  waiting  for  the  screen  to  rebuild.  It 
works  with  any  type  of  display — text,  high-res, 
multicolor,  sprites,  and  so  on — and  automatically 
adjusts  itself  to  the  screen  configuration  you've 
chosen. 

To  start,  type  in  the  appropriate  version  for 
your  computer.  Program  1  for  the  64,  or  Program 
2  for  the  VlC-20.  Be  sure  to  save  a  copy  of  the 
program  before,  running  it. 

Next,  run  the  program.  If  you  have  a  correct 
version,  you'll  see  a  message  with  program 
instructions.  If  this  is  the  first  time  you've  used  a 
machine  language  program,  the  SYS  command  in 
the  final  screen  message  mav  be  unfamiliar  to 
you.  SYS  XXXXX,  a  BASIC  command  that  can  be 
used  in  either  direct  or  program  mode,  transfers 
control  from  the  BASIC  environment  to  the  ma- 
chine language  program  at  address  XXXXX, 

Note  where  it  tells  you  to  SYS,  then  type 
NEW  and  press  RETURN.  Although  you  just 
erased  the  program  from  BASIC  memory,  it  re- 
sides in  a  safe  location  (see  below  for  details). 
You  can  load,  save,  and  NEW  lots  of  programs, 
but  Color  Swap  remains  ready  to  be  activated  at 
any  time  by  the  SYS  call.  The  program  can  only 
be  erased  by  turning  off  your  computer,  or  by 
putting  something  else  into  its  memory  area. 

A  Pair  Of  POKEs 

Once  in  place,  the  program  is  simple  to  use.  It 
creates  two  new  (pseudo)  registers  at  addresses 
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700  and  701.  Think  of  700  as  the  Old  Color  Reg- 
ister, and  701  as  the  New  Color  Register.  If  you 
POKE  these  locations  with  two  differing  color 
codes  and  SYS  to  Color  Swap,  any  displayed 
color  that  matches  the  value  in  700  is  changed  to 
the  color  indicated  at  701. 

To  make  this  clearer,  here's  an  example. 
After  loading  and  running  Color  Swap,  load  the 
program  you  want  to  experiment  with,  and  bring 
up  the  desired  screen  display.  Working  in  direct 
mode,  you  might  enter 

POKE700,6:POKE701,7:SYS  XXXXX  (where  XXXXX  is 
the  Color  Swap  address) 

If  you  enter  this  line  and  press  RETURN,  the 
program  will  find  your  display,  look  for  blue 
{color  code  6),  and  alter  any  it  finds  to  yellow 
(code  7).  This  could,  for  example,  change  an  en- 
tire blue  sky  to  yellow,  or  cause  the  same  trans- 
formation in  a  tiny  redefined  character.  And  the 
exchange  of  color  takes  place  immediately — 
there's  no  waiting.  If  you  don't  like  the  effect, 
reverse  the  codes  and  SYS  to  Color  Swap  again. 

As  you  go,  make  notes  of  the  color  codes 
that  give  the  best  results.  Later  on,  you'll  want  to 
plug  these  tested  values  into  the  program  you're 
working  with.  Color  Swap  acts  directly  on  your 
computer,  not  on  your  programs;  so  you'll  need 
either  notes  or  a  perfect  memory. 

Until  you  become  thoroughly  familiar  with 
Color  Swap,  there  are  a  number  of  points  to 
keep  in  mind.  The  program  is  designed  to 
change  every  occurrence  of  a  particular  color. 
This  can  be  disconcerting  at  times.  If  you  alter  a 
blue  sky  and  the  current  text  color  is  also  blue, 
both  will  be  changed  accordingly.  {For  a  way 
around  this  problem,  read  on.)  Moreover,  it  can 
be  difficult  to  use  Color  Swap  with  multicolor 
mode  on  the  VIC  and  with  extended  background 
color  on  the  64,  The  program  works  fine,  but 
these  display  modes  require  that  you  know  ex- 
actly what  you're  doing.  Finally,  for  safety,  stick 
to  the  standard  Commodore  color  code  numbers, 
0-15.  Note  that  Color  Swap  will  not  generally 
work  in  conjunction  with  other  machine  lan- 
guage programs,  including  utility  cartridges  like 


For  CBM-64 
and  VIC 
owners  only: 

This  is  just  1  of 
20  pages  of  the 
newest  and  biggest 
Skyles  catalog,  hot 
off  the  press. 

We  know  you'll 
want  this  page,  in 
its  full  7x10 
splendor,  and 
another  19  pages 
of  peripherals, 
software  and  books 
that  wilt  make  your 
CBM-64  or  ViC 
connputer  even 
nicer  to  live  with. 
So,  if  we  missed 


sending  you  your 
very  own  copy 
within  the  last  few 
weeks,  call  us  at 
(800)  227-9998 
(unless  you  live 
in  California,  in 
which  case  call 
(415)  965-1735. 


From  Skyles 
Electric  Works,  the 
oldest  and  largest 
professional 
specialists  in  the 
business. 


(^  Skyles  Electric  Works 

J2^  231-E  S.  Whisman  Road 

4Bl  Mountain  View,  California  94041 


the  Supfr  Expanders  and  BASIC  extensions. 

Color  Swap  is  most  effective  with  displays 
and  programs  that  are  fairly  satisfactory  apart 
from  their  colors.  If  you're  in  the  early  stages  of 
developing  a  program  and  are  using  Color  Swap 
concurrently,  extra  care  is  needed  to  keep  track 
of  which  program  is  supplying  color  codes. 

A  little  practice  will  make  things  clear.  You 
can  even  start  writhout  a  program  by  experiment- 
ing with  the  colors  of  your  computer's  standard 
display.  If  you  ever  do  run  into  trouble,  just  re- 
load your  program  and  start  over. 

A  One- Way  Trip 

Blocks  of  machine  language  work  like  sub- 
routines in  BASIC.  Color  Swap  is  just  simple 
chunks  of  machine  language  subroutines  linked 
together  in  a  particular  sequence. 

In  this  case,  the  arrangement  is  like  towns 
(the  subroutines)  connected  by  a  one-way  street. 
If  you  want  to  avoid  the  town  that  changes  text 
color,  just  get  on  the  road  at  the  next  town. 
(With  Color  Swap,  once  you  get  on  the  one-way 
street,  you're  carried  along  to  the  very  end — - 
where  control  is  returned  to  BASIC.) 

The  accompanying  diagrams  show  how  the 
program  is  laid  out.  The  first  few  sections  are 
changes  which  can  be  made  from  BASIC,  usually 
by  a  POKIi  to  one  memory  location.  You  can 
skip  over  some  of  these  early  portions,  thus 
avoiding  unwanted  color  changes. 

To  make  such  a  detour,  just  SYS  to  the  ad- 
dress of  the  first  needed  town  along  the  Color 
Swap  route— having  first  POKEd  700  and  701 
with  the  desired  values,  of  course.  This  "multiple 
entry  points"  feature  of  Color  Swap  is  obviously 
useful,  and  you  may  enjoy  experimenting  with  it. 

Relocating  The  Program 

Color  Swap  is  relocatable.  If  the  current  location 
is  inconvenient,  the  bulk  of  the  program  can  be 
shifted  to  anywhere  with  free  memory.  Line  120 
of  the  program  contains  the  variable  RA 
(Relocatable  Address),  which  can  be  set  to  any 
desired  value.  However,  if  Color  Swap  is  moved 
into  the  normal  program  area,  you'll  need  to  take 
steps  to  prevent  it  from  being  overwritten  by 
BASIC. 

Since  the  VIC  has  limited  memory,  a  VIC 
user  is  given  the  option  of  placing  Color  Swap  in 
the  cassette  buffer  (locations  828-1019).  Machine 
language  programs  placed  in  this  buffer  are  pro- 
tected from  BASIC,  but  will  be  disrupted  by  cas- 
sette operations.  So,  to  help  VIC  cassette  users, 
the  VIC  version  can  perform  a  relocation,  auto- 
matically placing  and  protecting  Color  Swap  at 
the  top  of  whatever  memory  configuration  you 
have.  VIC  users  have  only  to  follow  the  prompts 
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To  swap  colors: 

POKU  700,  old  color: 
POKE  701,  new  color:  SYS 
828.  SYS  to  one  of  the 
later  addresses  shown 
above  to  avoid  unwanted 
changes. 

To  check  background: 
SYS  829:  PRINT  PEEK  (785) 

To  check  borden 

SYS  828:  PRINT  PEEK  (786) 
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change 
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rest 


To  swap  colors: 

POKE  700,  old  color: 
POKE  701,  new  color: 
SYS491S2.  SYS  tooneof 
(he  later  addresses  shown 
above  to  avoid  unwanted 
changes. 


Note:  If  Color  Swap  is  relocated,  use  the  expressions 
given  above  to  work  out  the  new  addresses— including 
RA,  the  new  starting  address.  VIC  tape  users  who  re- 
/ /locate  automatically  with  the  loader  inu^t  do  this. 

y/6 


to  make  use  of  this  option.  (Those  VIC  users 
who  wish  to  set  RA  themselves  can  delete  lines 
10-60,  and  should  put  their  value  for  RA  into 
the  expression  RA  =  RA  at  the  start  of  line  120.) 
VIC  users  with  disk  drives  may  wish  to  select  the 
cassette  option  when  loading  Color  Swap.  It  will 
be  POKEd  into  high  memory,  freeing  the  cassette 
buffer  for  other  short  machine  language  routines. 

CNoft':  Color  Swap  works  fine  ivith  the  Super 
Expander  //  none  of  the  Expander's  special  com- 
mands are  used.) 

Remember  that  in  any  relocation  the  target 
addresses  of  all  the  SYS  calls  have  to  be  changed 
as  well.  The  parenthetical  expressions  in  the  di- 
agram show  you  how  to  do  this.  (RA  is  the  value 
of  the  number  that  appears  after  SYS  in  the  final 
message  from  your  loader.)  VIC  tape  users  must 
make  these  calculations  to  employ  the  various 
entry  points  for  Color  Swap.  If  you  move  RA 
outside  the  values  described  above,  make 
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provisions  to  protect  the  program. 

Color  Swap  also  offers  VIC  users  a  special 
convenience:  separate  background  and  border 
color  registers.  Ordinarily,  VIC  background  and 
border  colors  are  combined  into  one  number  in 
ihe  register  at  36879,  and  with  certain  displays,  it 
can  be  difficult  to  tell  what  colors  you're  looking 
at.  Now,  a  SYS  to  the  start  of  Color  Swap  puts 
the  color  code  for  the  background  into  address 
78 ?>  and  the  code  for  the  border  into  786.  These 
loLatit>ns  may  then  be  PEEKed,  returning  the  val- 
ues, at  the  time  of  the  SYS  call. 

A  Special  Case  For  VIC 
Programmers 

I.  olor  Swap  operates  in  such  a  simple  way  that  it 
Luuldn't  be  extended  to  cover  the  reverse  video 
niode  un  the  VIC.  However,  for  those  pro- 
grammers who  use  this  single  bit  of  memory, 
I'logiam  3,  VIC  Inverter,  is  included.  This  pro- 
^lam  toggles  the  reverse  bit  from  one  value  to 
the  other  each  time  you  SYS  743. 

i.ike  Color  Swap,  this  program  can  also  be 
lelucated  by  changing  RA  in  the  loader,  although 
tins  will  probably  not  be  necessary:  The  Inverter 
is  cntiiely  independent  of  Color  Swap,  is  safe 
trntn  BASIC,  and  is  not  in  the  cassette  buffer. 


Extending  Its  Usefulness 

After  a  little  experimentation  with  Color  Swap, 
you'll  find  many  uses  for  it.  Although  it  was  de- 
vised mainly  as  a  direct  mode  method  of  editing 
displayed  colors,  it  can  be  extended  to  many 
other  applications. 

Tor  example,  64  users  know  that  they  can't 
POKE  character  codes  directly  to  screen  memory 
and  see  any  effect  unless  they  make  correspond- 
ing POKEs  to  color  memory.  As  long  as  you 
know  what  code  is  in  color  memory,  you  can 
easily  change  it  to  contrast  with  the  background 
by  a  SYS  to  Color  Swap.  With  Color  Swap  in 
your  64  and  the  default  display  on  screen,  enter 
this  in  direct  mode: 

POKE700,6:POKE701,1:SYS49286:POKE1 524,83 

You  should  see  a  white  heart  appear  near  the 
center  of  your  screen.  POKE  a  few  more  charac- 
ter codes  directly  to  screen  memory.  Convenient, 
isn't  it? 

Color  Swap  can  also  be  added  to  programs 
as  a  subroutine.  Although  this  may  take  a  little 
thought,  it  can  be  worthwhile.  As  part  of  a  larger 
program.  Color  Swap's  speed  enables  it  to  Hash 
windows  of  text  and  background  on  and  off, 
make  displavs  appear  and  disappear,  and  alter 
characters  and  sprites  instantly. 

See  program  listings  on  page  140.  ® 
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now  back  up  non-standard  sectors  with  complete  con- 
trol, detect  and  reproduce  density-lrequency  alterations, 
alter  the  number  oi  sectors  on  a  track,  sync  to  particular 
reierence  sectors  (including  a  single  sync  Bit  copy)  PLUS 
relormat  a  single  track. 

Other  back  up  programs  have  only  recently  caught 
up  with  our  ability  to  reproduce  errors.  Included  is  Fast 
Clone  as  vrell  as  all  of  the  other  standard  Clone 
Features,  we've  even  made  it  more  user  friendly  too!  THE 
CLONE  MACHINE  was  the  first  utility  of  its  kind  and 
others  lollowed.  Well,  we  still  leel  that  it's  time  ior  the 
others  to  try  to  play  catch  up  again.  STILL  ONLY 
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Debugging  BASIC 

Part  2 


Todd  Heimarck,  Assistant  Editor 


The  first  version  of  a  program  almost  al- 
ways contains  a  few  errors.  You  have  to 
find  and  eliminate  the  bothersome  bugs 
before  you  can  really  finish  the  program. 
Last  month,  we  looked  at  some  mistakes 
programmers  can  make.  This  month  we'll 
consider  some  built-in  flaws  (how  a  com- 
puter can  do  things  wrong)  and  look  at 
some  useful  debugging  methods. 


In  Part  1,  we  covered  some  of  the  limits  which 
affect  memory  and  the  stack  on  the  VIC  and  64. 
Variables,  too,  have  limits.  They  can  lead  to  a 
variety  of  problems. 

You  can  employ  three  types  of  variables  in  a 
program:  string,  floating  point,  and  integer.  Cer- 
tain restrictions  apply  to  each  of  the  three. 

Precision,  Accuracy,  Mognitude 

Floating  point  (FP)  numbers,  so  called  because 
the  decimal  point  can  "float"  to  either  end  of  the 
number,  use  up  five  bytes  of  memory.  The  vari- 
able name  needs  two  additional  bytes,  so  an  FP 
variable  fits  into  seven  bytes  of  memory. 

Three  limits  apply  to  floating  point  numbers: 
precision,  accuracy,  and  magnitude. 

Floating  point  numbers  are  allowed  up  to 
nine  digits  of  precision.  Go  beyond  nine  and 
your  computer  automatically  rounds  to  the 
nearest  nine-digit  number.  The  following  pro- 
gram illustrates  the  limits  of  precision: 

10    AS="1":B?=A? 

20    FOR   J=1TO20 

30   A$=AS+B$:    PRINTA$,VAL(A$) 

40    NEXT 

Note  that  we're  working  with  strings,  which 
can  be  longer  than  nine  characters.  But  in  line 
30,  the  strings  are  converted  to  a  VALue,  which 
succumbs  to  the  nine-digit  limit.  After  the  loop 
runs  nine  times,  we  see  the  letter  E,  which  repre- 
sents exponentiation  (for  example,  ten  to  the 
power  of  X).  We've  hit  one  of  the  limits.  You  can 
make  calculations  on  large  numbers,  but  they 
will  be  rounded  to  the  nearest  nine  digits  of 
significance. 

Another  limit,  accuracy,  sounds  like  it  might 


be  the  same  as  precision,  but  it's  not.  Limits  on 
accuracy  are  built  into  almost  any  numbering 
system. 

Computers  calculate  in  binary  (base  two). 
Fractions  which  can  be  expressed  as  a  combina- 
tion of  halves,  fourths,  eighths,  sixteenths,  etc. 
are  accurate.  Others  have  to  be  rounded  to  the 
nearest  binary  value. 

People  do  the  same  thing  with  decimal  frac- 
tions. The  number  1/3  is  translated  to  a  never- 
ending  series  of  threes,  .3333333  (and  so  on). 

The  limits  on  accuracy  can  sometimes  lead 
to  errors  of  rounding.  Try  the  following  program: 

10  x=.l 

20    FORJ=0TO50!Y=Y-t-X:PRINTY:NEXT 

A  couple  dozen  times  through  the  loop  and 
the  answers  start  to  vary  from  what  they  should 
be.  The  number  in  computer  memory  is  just 
about  one  tenth,  but  is  a  litde  off.  It's  only  an 
approximation.  As  the  numbers  add  up,  so  does 
the  slight  inaccuracy. 

Magnitude  is  the  final  limit.  It's  the  culprit  in 
OVERFLOW  errors.  The  Commodore  operating 
system  stores  floating  point  numbers  in  five 
bytes.  What  happens  when  all  of  the  bytes  fill 
up?  The  number  is  a  little  beyond  ten  to  the  38th 
power,  a  one  followed  by  38  zeros.  A  VIC  or  64 
cannot  count  any  higher. 

You  can  force  an  OVERFLOW  error  with 
this  program; 


10  x=ic 

XT 


FORJ=1TO50:     PRINT J, X:     X=X*10 :    NE 


The  program  stops  when  the  computer 
reaches  a  number  beyond  which  it  cannot  count. 
Change  X==10  to  X=-10  to  find  the  limit  on  the 
negative  side. 

How  do  these  limits  affect  BASIC  programs? 
Precision  is  not  really  a  problem,  unless  you 
want  to  count  past  a  billion.  If  you  sacrifice  pre- 
cision, you  can  count  a  little  beyond  a  billion  bil- 
lion billion  billion  before  reaching  the  highest 
number  allowed.  Accuracy  can  adversely  affect  a 
lot  of  programs,  however.  In  a  financial  program, 
for  example,  you  might  add  and  subtract  some 
numbers,  ending  up  with  a  number  like 
$  517.120001  or  $  517.119999  instead  of 
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$  517.12.  Such  programs  should  include  a  round- 
ing function,  DEFFNR(X)  =  INT(X*100  +  .5)/100 
to  strip  off  those  extra  numbers. 

Integer  Limits 

hileger  vtiriables  have  their  own  limits.  Integer 
variables  are  always  whole  numbers  and  are  sig- 
nified in  programs  by  a  percent-sign  (%)  suffix. 
A%,  B%,  and  Y8%  are  some  examples.  You  can 
also  use  them  in  arrays— A5%(6),  YZ%(15), 
P%(0),  etc. 

fvlagnitude,  rarely  a  problem  with  IT  num- 
bers, can  be  a  serious  limit  on  integers.  Integers 
are  stored  in  onlv  two  bytes.  The  highest  integer 
allowed  is  32767,  the  lowest  -32768. 

Accuracy  is  never  a  problem  with  integers 
and  the  limits  of  precision  never  become  a  prob- 
lem, either. 

String  Limits 

Strings,  collections  of  characters,  are  subject  to 
only  two  limits,  both  related  to  length. 

First,  when  INPUT,  a  string  cannot  exceed 
80  characters  on  a  64  (two  screen  lines  worth), 
88  characters  (four  screen  lines)  on  a  VIC.  Sec- 
ond, strings  cannot  be  more  than  255  characters 
long.  Concatenation  {or  adding  together  two 
strings)  allows  strings  to  exceed  the  input  limit. 
This  program  demonstrates: 

10  A$="Z" 

20  FORJ=1TO400:  B?=B?+A5 :  PRINTJ.BS:  NEXT 

The  string  variable  B$  is  not  initialized  and 
so  begins  as  a  tuiil  string  (a  string  containing 
nothing)  with  a  length  of  zero.  Each  trip  through 
the  loop  adds  the  variable  AS,  which  holds  the 
single  letter  Z.  As  B$  grows  larger  and  larger,  it 
reaches  the  limit  of  255  characters,  and  the  com- 
puter prints  an  error  message. 

File  Errors 

Sequential  disk  files  operate  much  the  same  as 
tape  files.  You  begin  with  the  first  item  and  con- 
tinue until  you  reach  the  last.  Reading  and  writ- 
ing these  files  can  lead  to  a  variety  of  errors, 
some  subtle,  others  not  so  subtle. 

There's  one  command  for  writing  (PR1NT#) 
and  two  for  reading  (INPUT#  and  GET#).  (Note 
there  is  no  space  before  the  "number"  sign.) 
These  three  BASIC  keywords  differ  from  the 
usual  PRINT,  INPUT,  and  GET.  If  you  abbre^ 
viate,  don't  use  ?#  for  PRINT#,  it  won't  work.  P 
SHIIT-R  is  the  correct  short  form  for  PRINT#. 

If  you  open  a  file  for  reading  and  try  to 
write  to  it  or  vice  versa,  you'll  get  a  NOT  INPUT 
FILE  or  NOT  OUTPUT  FILE  error.  If  your  disk 
drive  is  not  plugged  into  the  serial  port,  or  not 
turned  on,  the  computer  will  tell  you  DEVICE 
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NOT  PRESENT.  If  you  press  play  on  a 
Datassette  (to  load  a  program),  and  leave  it  on 
play,  then  try  to  write  a  file,  it  will  seem  to  work 
but  the  file  isn't  actually  there.  There's  a  sensor 
that  can  tell  if  a  button  is  pressed,  but  it  doesn't 
distinguish  between  play,  play/record,  or  even 
fast  forward  or  rewind.  Writing  a  file  while  play 
(but  not  record)  is  pressed  won't  write  anything. 

You  can  close  a  file  which  is  already  closed, 
but  you  can't  open  a  file  which  is  already  open. 
To  be  safe,  vou  can  precede  an  OPEN  with  a 
CLOSE.  For  example,  CL0SE2:  OPEN2,8,2, 
"filename,S,W"  will  make  sure  the  file  is  closed 
before  it  is  opened. 

If  you  don't  close  a  file  before  ending  the 
program,  you  can  run  into  big  problems.  A  disk 
drive  has  its  own  microprocessor,  which  keeps 
track  of  open  files.  Open  a  file,  write  to  it,  and 
turn  off  your  computer  without  closing  the  file; 
the  result  is  a  "poison"  file,  which  can  corrupt 
other  files  on  the  disk.  Poison  files  are  marked  in 
the  directory  with  an  asterisk.  You  should  never 
scratch  a  poison  file,  you  have  to  use  the  validate 
command  to  get  rid  of  it.  Before  you  end  a  pro- 
gram, be  certain  to  close  all  files. 

String  Too  Long 

A  very  common  file  error  is  STRING  TOO 
LONG,  mentioned  above. 

For  strings  in  a  file  which  are  longer  than 
80/88  characters,  youTl  have  to  use  GET#  rather 
than  INPUT#.  GET#  reads  in  characters  one  by 
one.  INPUT*  bites  off  a  chunk  at  a  time.  In 
many  cases,  GET#  is  more  reliable  than 
INPUT#, 

Another  mistake  you  can  make  is  writing  a 
file  of  strings  and  then  trying  to  read  back  nu- 
meric variables.  For  example,  PRINT#1,A$  to 
write  the  file  followed  by  INPUT*  1, A  when 
reading  it. 

Checking  Variables 

Now  let's  see  how  you  can  track  down  and 
eliminate  program  bugs. 

When  you  type  RUN,  all  variables  are 
cleared.  Variable  values  then  build  up  as  the  pro- 
gram runs.  If  the  program  stops,  the  variables  are 
still  intact,  but  you  lose  them  the  moment  you 
change  a  line,  or  add  a  new  one.  Even  if  you 
simply  press  RETURN  over  a  line,  making  no 
changes,  you'll  lose  all  variable  values,  until  the 
program  is  run  again. 

Let's  imagine  a  program  which  stops  in  the 
middle  and  says  ILLEGAL  QUANTITY  IN  300. 
The  first  thing  to  do  is  type  LIST300.  You  might 
then  see  something  like  this: 

300  FOR  A  =  S  TO  E:  READ  B:  POKE  A,B!  CK% 
=  CK%  +  Bt  NEXT 
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One  of  those  variables  holds  an  illegal  quan- 
tity of  some  kind.  Type  PRINT  B  to  discover  the 
value  of  B.  If  it's  larger  than  255  or  smaller  than 
zero,  B  is  the  culprit.  When  you  POKE  a  number 
into  memory,  it  has  to  be  between  zero  and  255, 
If  B  is  519,  for  example,  the  program  would 
crash.  In  this  case,  the  number  is  coming  from  a 
DATA  statement.  Maybe  you  left  out  a  comma, 
or  two  lines  got  stuck  together  when  you  forgot 
to  press  RETURN  after  a  line.  Whatever  the 
cause,  youTl  have  to  find  the  incorrect  DATA 
statement. 

Testing  variables  can  help  you  find  a  good 
number  of  bugs,  especially  when  you  have  dupli- 
cated variable  names,  like  using  the  name  J  in 
two  different  sections  of  a  program.  But  remem- 
ber, as  soon  as  you  press  RETURN  over  a  line, 
all  variables  will  be  lost. 

If  you  want  to  rerun  a  program  and  still  pre- 
serve the  current  variable  values,  you  can  choose 
a  line  number  (call  it  xxx)  and  type  GOTOxxx,  as 
long  as  you  haven't  pressed  RETURN  over  a 
line.  GOTO  does  not  destroy  variable  values  as 
RUN  does. 

Simplify  And  Isolate 

The  most  elusive  bugs  are  the  ones  which  don't 
happen  right  away.  Rather,  they  appear  after  the 
program  has  run  20  or  30  times,  seemingly  with- 
out flaw,  just  when  you  thought  it  was  all  fin- 
ished, the  program  crashes — or  locks  up. 

You  must  simplify  and  isolate,  find  the  one 
situation  that  causes  the  problems.  If  possible,  try 
to  duplicate  the  error.  If  you  know  what  happens 
just  before  a  crash,  you're  halfway  to  finding  the 
bug. 

Besides  PRINT  (to  check  variables),  there  are 
four  BASIC  commands  which  are  great  aids 
when  you're  hunting  down  an  elusive  bug: 
STOP,  CONT,  REM,  and  GET, 

Perhaps  you've  narrowed  it  down  to  a  cer- 
tain FOR-NEXT  loop.  An  important  variable,  K8, 
is  somehow  being  changed.  So  you  add  a  line 
PRINT  K8:ST0P  and  every  time  the  program 
reaches  that  line  it  prints  the  value  of  K8  and 
stops. 

If  you  want  to  continue,  type  CONT.  These 
two  commands  work  in  tandem,  one  stopping 
the  program,  the  other  starting  it  up  again.  While 
the  program  is  temporarily  stopped,  you  can 
examine  any  other  variables  you  want,  using 
PRINT. 

STOP  Radar 

STOP  can  also  be  used  as  a  pointer.  Start  with  a 
100-line  program  with  a  bug  (in  this  example, 
let's  assume  it's  straightforward  and  doesn't  use 

116    COMPUTE!  s  GazettB    February  19as 


any  subroutines).  The  first  line  is  10,  the  last 
1000,  in  increments  of  10.  Put  a  STOP  halfway 
through  the  program,  just  before  line  500.  Run  it 
and  it  crashes,  before  it  even  reaches  line  500. 
You  now  know  the  problem — or  at  least  one  of 
them — happens  somewhere  in  the  first  half  of 
the  program.  Now  put  a  STOP  in  line  250,  This 
time  the  program  stops,  but  not  because  of  an 
error.  You  type  CONT  (for  CONTinue)  and  again 
the  computer  freezes  before  getting  to  500.  With 
just  a  couple  of  lines,  you've  zeroed  in  on  the 
general  area  of  the  bug.  It's  after  250,  but  before 
500.  A  couple  more  STOPs  and  you  can  narrow 
the  possibilities  to  just  a  few  lines.  STOP  is  like 
radar  used  to  pinpoint  the  bug. 

Now  you  suspect  the  bug  is  in  a  certain  line. 
But  you  don't  know  for  sure.  The  line  does  some 
calculations  followed  by  a  POKE  or  two.  You  can 
make  the  line  invisible  with  a  REMark.  REM  is 
usually  used  to  add  conmients,  because  it  makes 
the  computer  ignore  everything  up  to  the  next 
line.  But  it's  also  good  for  temporarily  removing 
a  line,  so  the  line,  as  usual,  is  ignored. 

Finally,  GET  can  sometimes  substitute  for 
the  STOP-CONT  debugging  duo.  If  you'd  rather 
halt  the  program  temporarily,  instead  of  stopping 
it,  add  a  line  XXX  GET  G$:IF  G$  -""THEN 
XXX,  Whenever  the  line  is  executed,  everything 
pauses  until  you  press  a  key. 

Time  Out  To  Clean  The 
Blackboard 

I'iave  you  ever  written  a  program  which  usually 
runs  well  but  sometimes  pauses  before  starting 
up  again? 

You  don't  have  a  bug.  You  can  put  the 
blame  on  a  process  called  ^urbagi'  collection,  es- 
pecially if  the  program  contains  a  lot  of  string 
variables. 

As  variables  are  defined,  they  are  put  into 
memory  just  after  the  end  of  the  program.  But 
strings  can  contain  one  letter  or  five  or  160. 

Sav  your  program  has  a  variable  AS  and  you 
define  it,  A$  =  "HELLO,  "  +  N$  (where  N$  is  a 
person's  name).  You've  created  a  dyuGmic  string. 
Later  on,  the  program  changes  A$  to  "HELLO 
AGAIN,  "  +  N$.  One  way  to  store  this  new 
string  on  the  memory  blackboard  would  be  erase 
the  old  one  and  put  this  one  in  its  place.  But  the 
new  A$  is  longer,  so  the  computer  would  have  to 
move  a  lot  of  memory  around  to  make  room.  In- 
stead, the  computer  marks  the  old  variable  as 
"garbage,"  drawing  a  line  through  it,  and  puts 
the  new  variable  into  an  empty  space. 

But  if  memory  fills  up  completely  (from  all 
the  garbage  strings),  it's  time  to  get  rid  of  all  the 
strings  no  longer  being  used.  And  that  takes 
time.  To  illustrate,  look  at  this  program: 


10  DIMA$(255) 

20  F0RX=1T0255:  B=INT ( RND ( 1 )*26+65 ) 

30  B$=CHR$(B):  AS (X )=AS (X-1 )+B$ :  PRINTB$ 

40    NEXT:    GOTO20 

Enter  it  and  type  RUN.  It  takes  some  time 
before  available  string  memory  fills  with  garbage. 
But  eventually,  you'll  see  the  program  pause 
while  it  frees  up  some  space.  There's  nothing 
wrong  with  the  computer,  it's  doing  just  what  it's 
supposed  to. 

The  process  of  garbage  collection  is  another 
quirk  of  the  operating  system.  Asking  the  com- 
puter how  much  free  memory  is  left  forces  gar- 
bage collection.  Add  a  line  25  F  =  FRE(0)  to  the 
program  above,  and  all  pauses  are  eliminated. 
(Actually  there's  a  minuscule  pause  each  time 
you  ask  for  FRE(O),  but  it's  not  noticeable.) 

Lockup  Bugs 

If  your  VIC  or  64  locks  up,  consider  the  possibil- 
ity that  your  computer  is  not  locked  up.  A  FOR- 
NEXT  loop  that  counts  to  a  million  takes  a  lot  of 
time.  So  does  POKEing  a  few  thousand  numbers 
into  memory.  And  it's  possible  to  write  an  in- 
efficient sorting  routine  that  takes  hours,  even 
days,  to  complete.  In  cases  like  these,  you  might 
want  to  demonstrate  that  there's  no  lockup  by 
printing  to  the  screen  or  changing  border  color 
once  in  a  while. 


Hardware  Errors 

Hardware  should  be  the  last  thing  you  blame.  If 
something  is  not  going  right  in  a  program,  it's  al- 
most always  the  program's  fault. 

Hardware,  especially  moving  parts  as  in  a 
disk  drive  or  printer,  occasionally  has  problems. 
After  many  hours  of  use,  disk  drives  can  become 
misaligned;  they'll  rend  disks  they've  written  to, 
but  not  disks  formatted  on  other  drives  (commer- 
cial software  for  example).  And  the  head  on  a 
cassette  drive  can  become  dirty  or  magnetized. 

There's  one  operating  system/ hard  ware 
glitch  you  may  run  into  if  you  use  a  VlC-20, 
Datassette,  and  1526  printer  (which  is  why  the 
1526's  shipping  box  is  labeled  "For  The  64 
Only").  After  a  tape  save,  load,  read,  or  write, 
the  1526  printer  may  be  inaccessible.  The  com- 
puter, having  just  talked  to  the  tape  drive, 
doesn't  want  to  open  a  line  to  the  printer,  SYS 
64490  solves  this  problem,  making  the  printer 
available  again. 

The  Commodore  64  also  has  a  bug  in  its 
operating  system.  Put  the  cursor  at  the  bottom 
line  of  the  screen,  type  more  than  80  characters 
{hold  the  space  bar  down  until  it  traverses  more 
than  two  screen  lines),  and  then  try  to  delete 
back  to  the  eightieth  character,  The  program  in 


memory  runs  and  the  keyboard  locks  up.  If  you 
own  a  Datassette,  you  can  get  out  of  the  lockup 
by  pressing  the  left  SHIFT  key  and  the  number  3 
at  the  same  time.  Then  press  the  tape  PLAY  but- 
ton, followed  by  RUN/STOP.  The  bug  seems  to 
occur  only  with  certain  character  colors. 

Two  rare  bugs  you  may  encounter  involve 
disk  access.  The  first  is  a  documented  problem 
with  relative  files.  If  you  read  a  short  record  from 
a  file  that  begins  on  a  sector  boundary  and  then 
later  read  a  subsequent  file  that  is  longer  than 
the  first  and  spans  two  sectors,  the  second  read 
may  be  corrupted  because  a  pointer  is  not  up- 
dated. The  solution  is  to  set  the  record  pointer 
before  and  after  reading  a  file. 

The  second  is  undocumented;  it's  one  of 
those  full  moon  bugs.  The  disk  SAVE  WITH  RE- 
PLACE option  works  almost  as  it  should.  It 
scratches  the  old  program  and  saves  a  good  ver- 
sion of  the  replacement  program.  But  it  may  cor- 
rupt another  file  on  the  disk,  especially  if  the 
disk  is  almost  full.  So  far,  it  has  not  been  proved 
without  a  doubt  that  on  a  1541  SAVE  WITH  RE- 
PLACE (SAVE"@:filename")  is  flawed.  In  fact, 
there  are  two  people  who  have  offered  a  reward 
to  the  person  who  proves  the  bug  exists. 

Nevertheless  hardware  rarely  causes  prob- 
lems, although  sometimes  a  memory  chip  burns 
out  or  a  soldered  connection  breaks.  Generally,  if 
your  computer  works  for  a  day  or  two  after  you 
buy  it,  it  will  work  for  years. 

MLX  And  Proofreader 

The  two  GAZETTE  typing  aids,  MLX  and  Auto- 
matic Proofreader,  help  immensely.  But  they  can 
miss  transposition  errors. 

Both  programs  work  by  adding  up  numbers. 
MLX,  used  for  entering  machine  language  pro- 
grams, adds  six  numbers  (plus  the  memory  loca- 
tion). So  you  could  type  000,  000,  000,  000,  013, 
015  to  get  a  total  of  28.  But  000,  000,  000,  000, 
015,  013  also  adds  up  to  28,  MLX  wouldn't  know 
the  difference.  The  checksum  matches,  but  the 
numbers  are  wrong.  Unfortunately,  machine  lan- 
guage is  extremely  sensitive  to  incorrect  numbers 
and  there  could  be  big  problems  with  the 
program, 

BASIC  is  more  forgiving  than  machine  lan- 
guage— it  usually  tells  you  the  type  of  error  and 
the  line  number.  The  Proofreader  is  also  forgiv- 
ing. It  adds  up  the  ASCII  values  of  the  line  and 
calculates  the  checksum.  So  if  you  type 
PRiNT  +  AB,  rather  than  PRINTA  +  B,  the  Proof- 
reader checksum  number  will  come  out  fine. 
PRITN  is  a  small  problem,  because  it  causes  a 
SYNTAX  ERROR,  But 'a  POKE  with  transposed 
numbers  can  lead  to  trouble,  525  instead  of  255, 
for  example.  Q[| 
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Line  Number 
Cross  Reference 


Heinz  Wrosch 


This  handy  programmer's  utility  searches 
through  a  BASIC  program  for  all  GOTOs 
and  GOSUBs,  determining  which  lines  call 
other  lines.  It  can  be  useful  when  a  pro- 
gram must  be  renumbered,  or  in  debug- 
ging sessions.  For  the  VIC  (with  or  without 
expansion)  and  the  64.  Also  includes 
printer  option. 


Part  of  what  makes  computers  so  powerful  is 
their  decision-making  ability.  The  BASIC  com- 
mands GOSUB,  GOTO,  and  IF-THEN— what 
could  be  called  forks  in  the  road — make  the  de- 
cisions. When  the  program  reaches  a  fork,  it 
changes  directions. 

There  are  times  when  you  need  to  find  the 
points  where  a  decision  is  made.  You  can  delete 
a  REMark,  for  example,  but  there  will  be  prob- 
lems if  another  line  tries  to  GOTO  that  line.  Or  if 
you're  renumbering  a  subroutine,  you'll  need  to 
find  which  parts  of  the  program  GOSUB  to  that 
subroutine. 

Finding  The  Decision  Points 

If  you  own  a  printer,  you  can  LIST  the  program 
and  trace  through  it  by  hand,  marking  all 
branches  and  drawing  arrows.  But  there's  a  sim- 
pler way. 

"Line  Number  Cross  Reference"  does  the  te- 
dious work  for  you.  It's  a  machine  language  (ML) 
program  that  starts  at  the  beginning  of  your  pro- 
gram and  prints  out  a  complete  list  of  where  all 
the  branches  are.  You  choose  whether  the  list 
goes  to  the  screen  or  to  a  printer. 

For  example,  if  you  type  in  the  64  version  of 
Cross  Reference,  and  use  it  on  itself,  your  screen 
should  look  like  this: 

LINE  NUMBER  CROSS  REFERENCE: 


118 


LINE 

REFERENCED  AT 

170 

200 

180 

140     160 

210 

170 

LISTING  COMPLETE 

COMPUTE! 

s  Gazslfo 

February  19BS 

It's  a  short  list,  because  this  program  doesn't 
have  to  make  a  lot  of  decisions,  all  it  does  is 
POKE  an  ML  program  into  memory.  But  such  a 
list  can  be  invaluable  when  you're  tracing 
through  a  program,  creating  a  flow  chart,  figur- 
ing out  which  part  does  what.  Cross  references 
are  also  useful  when  you  need  to  renumber  a 
program,  or  if  you  plan  to  delete  a  range  of  lines. 

Entering  The  Program 

There  are  two  versions  of  Cross  Reference,  one 
for  the  64,  one  for  the  VIC  (with  or  without 
expansion).  After  typing  in  the  appropriate  ver- 
sion, make  sure  you  save  it  to  tape  or  disk. 

When  you  type  RUN,  the  ML  program  is 
POKEd  into  free  memory.  The  64  version  goes 
into  the  safe  area  beginning  at  49152.  The  VIC 
version  goes  at  the  top  of  BASIC  memory,  which 
varies  according  to  how  much  expansion  mem- 
ory is  in  place.  The  VIC  version  lowers  the  top- 
of-memory  pointer  to  protect  the  program  from 
interference  by  BASIC,  so  you  should  not  run  it 
more  than  once.  You'll  lose  about  500  bytes  every 
time  you  run  the  VIC  version. 

An  internal  checksum  is  calculated,  and  if 
you've  typed  the  DATA  statements  correctly,  a 
message  with  two  SYS  numbers  will  appear  on 
the  screen: 

SYS  49518  (64) 

SYS  49515  (64— output  to  printer) 

SYS  7570  (unexpanded  VIC) 

SYS  7567  (VIC— output  to  printer) 

VIC  owners  with  expansion  in  place  will  see 
another  (higher)  set  of  numbers. 

You'll  need  to  remember  the  ML  entry  point, 
so  write  down  the  numbers.  Next,  type  NEW  to 
erase  the  BASIC  loader  (do  not  type  NEW  unless 
you've  already  saved  the  program,  or  it  will  be 
lost).  You  can  load  the  program  you  want  to 
examine,  and  type  the  SYS  to  start  Cross 
Reference. 

It's  helpful,  if  you  have  a  printer,  to  first 
LIST  the  program  to  the  printer,  and  then  do  the 
appropriate  SYS.  That  way,  the  cross  references 


appear  on  the  same  sheet  of  paper  as  the  pro- 
gram listing. 

How  It  Works 

To  understand  how  such  a  utility  works,  it  helps 
to  know  a  little  about  how  BASIC  programs  are 
stored  in  memory.  When  you  type  a  program 
line,  the  BASIC  keywords  are  tokenized  (con- 
verted to  a  single  number  between  128  and  255). 

In  addition  to  tokenizing,  the  computer  cre- 
ates a  line  link  and  converts  the  line  number  to 
low-byte/high-byte  format.  In  memory,  a  BASIC 
line  looks  like  this: 


(L) 
(L) 

(N) 
(N) 
(      ) 

("") 
(  ) 
(0) 


line  link  low 
link  link  high 
line  number  low 
line  number  high 
BASIC  line,  with  tokens 


zero,  marking  end  of  line 


There  are  several  ways  to  create  a  branch  in 
BASIC  (xxx  represents  the  line  number): 


GOTO  xxx 

GOSUB  xxx 

IF... 

THEN  xxx 

IF... 

GOTO  xxx 

IR- 

THEN GOTO 

xxx 

ON. 

,  GOTO  xxx,  xxx,  xxx 

ON. 

.  GOSUB  xxx. 

xxx, 

xxx 

In  each  case,  the  line  number  comes  after  a 
GOTO,  GOSUB,  or  THEN.  There  may  also  be  a 
space  separating  them.  The  program  has  to 
search  for  the  tokens  representing  these  three 
keywords,  and  look  at  the  numbers  following 
them. 

Line  Number  Cross  Reference  begins  with 
the  first  line  number,  and  searches  through  pro- 
gram memory  looking  for  a  branch.  If  it  finds  the 
token  for  GOTO  (137),  GOSUB  (141),  or  THEN 
(167),  it  analyzes  the  rest  of  the  line  for  a  match 
(to  the  first  line).  (Note  that  you  must  use 
GOTO,  not  GO  TO.  The  VIC  and  64  tokenize 
GO  differently  than  GOTO.)  After  checking  every 
line  for  references  to  the  first  program  line,  it 
searches  (again  through  every  line)  for  a  match 
to  the  second  line,  the  third,  the  fourth,  and  so 
on  to  the  last  line. 

Note  that  it  tries  to  match  only  existing  line 
numbers.  If  your  program  contains  a  GOTO  200 
and  you  delete  line  200,  it  will  not  show  up  on 
the  list  of  cross  referenced  lines,  because  line  200 
no  longer  exists.  Thus,  you  should  run  Cross  Ref- 
erence before  renumbering  or  deleting  lines. 

See  program  listings  ou  page  146.  QB 


WHATEVER  HAPPENED  TO 
EfflrWRAYS.^.^ 


^^  Kong 

should  hove' 

backed  her  up 

with  the  NEW 

CopyQ 

In  the  software  jungle, 

no  copy  program  for  rtie  Commodore  64™ 

works  better  or  copies  more  ot  any  price! 

Copy  Q  is  ttie  fostest,  most  relioble,  ond  eosiest-to-use. 

And  Copy  Q  even  comes  with  o  backup! 

The  NEW  Copy  Q  conlams  a  TRUE  tNTELLIGENI  NIBSLEf)  wnicf)  copies 
al(  Ihe  infcrmalioJi  on  a  disk  and  ovon  the  nowcal  copy  pfoleclion  mcfuding 
half  traces.  I  rack  36  + .  vaiymg  dal  a  density,  misofdered  and  extra  sectors. 
gap  ano  sync  tracks,  and  much  moro  , 

Copy  a  IS  fully  automatic  There  are  no  parametors  to  set  You  don't  eren 
neecj  to  swap  disks  when  using  Iwo  drives 

And  Copy  Q  makes  the  FASTEST  backups  &/  using  inlnlligenl  scanning, 
data  compression,  and  super-fast  dala  communication.  Most  disks  are 
copied  in  just  ttirce  minutes.  And  many  disks  thai  retjuire  extensive  nibbling 
iiru  copiud  in  loss  than  live  minuies 

CopyQ  contains  other  teal u'os  lound  nowtiere  olse:  Copy  Q  revirgins  disks 
ralhei  Ihan  erasing  them.  Copy  Q  also  contains  a  utility  that  aulorriallcally 
tracks  up  any  dala  disk  and  rernovus  all  dala  errors  irt  jusi  two  minutes. 

il's  a  software  proleclion  jungle  and  your  data  and  program  integrity  are  at 
slake.  So  don't  monkey  around  witti  ttie  ottiers.  You  can  climb  straight  lo 
the  lop  with  the  NEW  Copy  Q  by  Q-R  &  D 

New  only  !)>  O  9  •  99 

Seven  day  mon(>y  back  gjaranteed. 

Copy  Q  and  othoi  hna  O-R  &  D  products  are  availabis  at  B  Daltons,  La 
Belles  and  mota  ttian  300  deators  nationally  For  Hit;  nrinio  ol  Ihe  dealer 
noarosl  to  you  or  to  ordi^^r  dirpct  can 

612  831-1088 


^i^ 


ONE  WEST  LAKE  STREET  MINNEAPOL  IS  MN  55408-612  922-7628 
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Baker's  Dozen 

Part  2 


Lawrence  Cotton 


This  month,  we'll  look  at  five  interesting 
sound  and  graphics  programs  for  the  64. 
Each  is  short  and  serves  as  a  good  example 
of  what  can  be  accomplished  with  just  a 
few  program  lines. 


Last  month,  we  looked  at  four  short  programs 
that  demonstrate  the  color  and  graphics  capabili- 
ties of  the  64.  We'll  continue  in  the  same  vein 
this  month,  but  we'll  look  at  two  new  programs 
which  integrate  sound  with  graphics,  and  three 
which  demonstrate  some  unusual  sound  effects. 
By  studying  the  programs,  you  may  see  some 
techniques  which  you  can  use  in  your  own  pro- 
grams. If  you're  more  of  a  user  than  a  pro- 
grammer, you'll  still  enjoy  these  unusual  sight 
and  sound  demonstrations. 

Music  Pattenrs 

This  program  performs  differently  every  time  you 
run  it.  Random-colored  blocks  fly  around  the 
screen,  bouncing  off  borders,  to  the  accompani- 
ment of  random  tones.  The  result  is  interesting, 
sometimes  even  beautiful,  visual  and  sound  pat- 
terns. Occasionally,  you  may  see  and  hear  the 
patterns  looping.  If  so,  just  press  RUN/STOP 
and  type  RUN  to  start  over.  Give  this  one  a  few 
tries  to  see  how  interesting  it  can  he.  Let's  look 
at  the  key  lines  in  the  program; 

Line  1  clears  the  sound  chip  (0),  turns  up  the 
volume  (15),  sets  attack  and  decay  to  4  (no 
sustain/release),  and  defines  AA  and  BB  as  up- 
per and  lower  frequency  memory  locations  for 
voice  1. 

Line  10  dears  the  screen  (CHR$147), 
PRINTS  in  white  (CHR$5),  changes  the  screen 
and  border  color  to  black  (53280,0  and  53281,0), 
sets  the  high  pulse  at  eight,  and  defines  CC 
(voice  1  turn  on/off). 

In  line  20,  C  (unrelated  to  location  54272) 
represents  the  amount  that  must  be  added  to 
screen  memory  to  control  a  POKEd  character's 
color.  Note  how  C  is  added  to  K  in  lines  30,  100, 

120    COMPUTErs  GazBtto     February  19S5 


200,  and  300. 

Lines  20-28  generate  random  screen  starting 
locations,  number  of  characters  generated  (up  to 
11),  frequencies  H(l)  through  H(4)  and  L(l) 
through  L(4),  and  character  colors  (omitting  black 
and  white);  B  represents  a  reversed  space. 

Lines  30,  100,  200,  and  300  POKE  the  re- 
versed spaces  to  the  screen  and  turn  the  note 
(voice  65)  on.  K  is  incremented  by  adding  +41, 
-41,  +39,  or  -39. 

Lines  40,  50,  110,  120,  210,  220,  310,  and 
320  check  for  screen  borders  and  loop  to  the 
proper  lines  if  a  hit  is  detected. 

Lines  60,  130,  230,  and  330  turn  the  voice 
off  and  loop  back  to  finish  a  series  of  blocks. 

Finally,  line  340  sends  the  program  back  to 
pick  another  number  of  characters  generated, 
new  frequencies,  and  colors. 

Bleep 

"Bleep"  is  similar  to  Music  Patterns,  except  we 
generate  a  new  character  each  time  the  program 
runs,  and  the  patterns  build  from  the  center  of 
the  screen  (location  1524).  Let's  look  at  the  key 
lines. 

Lines  111-127  pick  characters  from  a 
predetermined  set.  Feel  free  to  insert  your  own 
CHRS  values.  Lines  200-210  pick  random  fre- 
quencies and  colors,  and  lines  220-234  deter- 
mine which  direction  the  character  will  move. 

Lines  300-310  check  only  the  top  and  bot- 
tom of  the  screen,  provide  a  short  delay  loop, 
and  loop  back  (via  line  360)  to  line  100.  Lines 
320-340  do  all  the  POKEing— first  frequencies, 
then  characters  and  colors,  then  notes  on  and  off 
after  a  short  delay  loop. 

Line  350  loops  back  to  pick  a  new  fre- 
quency, color,  and  direction,  but  retains  the  same 
character. 

Chimes 

Unlike  the  previous  programs,  "Chimes"  is 
strictly  a  sound  demonstration  of  ring  modula- 
tion. After  running  the  program,  you'll  hear  a  re- 
peated set  of  chime  effects  and  see  voice  1  and  2 


frequency  values.  Press  the  space  bar  to  hear  an- 
other set  of  chime  effects  and  see  the 
corresponding  values.  The  REMs  in  the  listing 
should  help  explain  what  the  program  is  doing, 
but  a  few  comments  are  in  order. 

We  assign  random  frequencies  to  voices  1 
and  3  (lines  70  and  100,  respectively),  then  com- 
bine them  in  line  120.  Location  54276,  which 
normally  turns  on  waveforms  (by  POKEing  17 
for  triangle,  33  for  sawtooth,  65  for  pulse  or 
square,  and  129  for  noise),  can  be  POKEd  with 
other  quantities  to  produce  various  effects. 

Tuba 

Another  sound-only  program,  "Tuba"  plays  a 
scale  sounding,  of  course,  like  a  tuba.  It  dem- 
onstrates the  use  of  the  64's  resonant  filter,  found 
at  locations  54292-54296.  After  running  the  pro- 
gram, you  are  prompted  to  press  a  number  from 
0  (fast)  to  500  (slow).  This  controls  the  speed  at 
which  the  scale  is  played. 

As  in  Chimes,  the  program  listing  contains 
several  REMs  which  may  be  of  assistance  in 
understanding  the  program.  Let's  take  a  look  at 
the  key  lines. 

Line  40  controls  the  attack,  decay,  sustain, 
and  release  of  the  notes,  and  line  50  processes 
voice  1  through  the  filter. 

Line  60  chooses  which  filter  (see  the  REM), 
and  line  75  lets  you  plug  in  variable  D,  the  speed 
at  which  the  tuba  plays  the  scale. 

Line  100  POKEs  frequencies  (from  the  data 
in  line  160,  read  by  line  90)  into  locations  54272 
and  54273. 

Line  120  turns  the  note  on,  and  line  130  var- 
ies the  cut-off  frequency  from  255  to  1  in  steps  of 
—  10,  adds  a  delay  (D)  to  control  the  speed,  then 
turns  the  note  off. 

Line  140  contains  a  suggestion  (try  others, 
too)  in  a  REM  statement,  and  line  1 60  contains 
musical  note  values  from  the  64  User's  Manual. 
Feel  free  to  experiment  with  these. 

Good  Vibes 

The  final  program  this  month,  "Good  Vibes,"  is 
a  test  program  you  can  use  as  an  aid  in  creating 
various  sounds  for  your  own  programs. 

After  running  the  program,  a  set  of  instruc- 
tions appear.  First,  choose  a  voice  (1-5).  Press 
the  space  bar  to  play  a  random  vibe  over  and 
over.  Press  any  key  (not  the  space  bar)  to  hear  a 
sound  and  list  its  values  (low  and  high  fre- 
quencies, and  the  step).  You  can  also  hold  any 
key  down  to  cycle  through  random  sounds  or 
press  V  to  change  to  another  voice. 

Let's  look  at  the  key  lines: 

Lines  10^36  set  up  the  sound  chip,  clear  the 
screen,  and  remind  you  to  turn  up  the  volume. 
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Lines  40-120  POKE  a  waveform  to  location 
54276  and  clear  the  screen  again. 

Three  random  values  are  generated  in  line 
130:  C  is  the  low  frequency  (lower  limit  of  the 
vibe);  D  is  the  high  frequency  (upper  limit);  and 
E  is  the  size  of  the  step  to  he'  used  in  the  FOR- 
NEXT  loops. 

Lines  200-220  check  the  keyboard  to  see 
which  key  is  pressed,  [f  the  space  bar  is  pressed, 
sound  is  generated  from  lines  280  and  290.  If  V 
is  pressed,  the  program  loops  back  to  line  40  to 
get  another  voice. 

Lines  230-240  POKE  voice  1  memory  loca- 
tions with  limits,  stepped  either  slowly  (values 
around  upper  limit  E)  or  quickly  (values  around 
lower  limit  E),  first  up  (line  230),  then  down  (line 

240): 

Line  250  PRINTs  frequencies  and  steps  to 
the  screen,  then  turns  the  sound  off  by  POKEing 
voice  1  locations  with  a  zero. 

You  can  write  down  or  print  out  the  fre- 
quencies and  steps  and  use  them  in  one  of  your 
own  programs.  A  lot  of  wild  sounds  are  possible. 

Next  month,  we'll  conclude  our  series  with 
some  interesting  and  colorful  graphics  programs. 
Until  then,  experiment  with  these  sound  pro- 
grams. You  may  find  that  they  can  be  a  real  aid 
in  your  own  programming  efforts. 
See  program  listings  on  page  148.  ® 
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NEWSSc 
PRODUCTS 


The  $393  Indus  GT  disk  drive  for  the  Commodore  64. 


Disk  Drive  For 

Commodore 

Computers 


A  5-1/4  inch  disk  drive  de- 
signed to  be  100  percent  com- 
patible with  Commodore  64  and 
VIC-20  software  has  been  intro- 
duced by  Indus  Systems,  Inc. 
The  Indus  GT  reportedly  oper- 
ates up  to  400  percent  faster 
than  comparable  drives.  Fea- 
tures include  readouts  that  dis- 
play track  location,  drive 
number,  and  error  codes;  but- 
tons to  control  digital  readouts; 
and  electronic  write-protect,  In- 
dus also  is  supplying  a  free  soft- 
ware package  that  includes  a 
data  base,  spreadsheet,  and 
word  processor  with  each  disk 
drive. 

Suggested  retail  price  is 
$399. 


Indus  Systems,  Inc. 
9304  Deeriug  Avenue 
Chatswortii,  CA  91311 
(818)  882-9600 


64  Disk  And 
Memory  Utility 


For  intermediate  and  advanced 
programmers,  Quantum  Soft- 
ware has  developed  Peek  A  Bi/te 
64.  The  program  is  a  full- 
featured  disk  editor  with  built-in 
monitor  and  disassembler  as 
part  of  the  software.  It  not  only 
displays  HEX  values,  but  also 
ASCII' and  Pet  ASCII. 

Peck  A  Byte  64  has  a 
track/sector  and  computer 
memory  display  and  editor  with 
cursor  control.  HELP  screens  are 
available  with  a  single  key- 
stroke. Commands  are  designed 


for  simplicity.  Keyboard  errors 
and  disk  read/write  errors  are 
all  reported,  and  the  program 
does  not  lock-up  the  computer 
as  do  some  sector  editors. 

The  program  resides  in 
high  memory,  and  is  compatible 
with  many  BASIC  programs  and 
with  the  DOS  Wedge  5.1.  A  tu- 
torial manual  is  included. 

Quantum  Softivare 

P.O.  Box  12716 

lake  Park,  FL  33403-0716 

C.O.D.  orders  (305)  840-0249 

$29.95  (disk) 


64  Drawing 
System 


The  Versawriter  Drawing  Tablet, 
a  hardware  and  software  pack- 
age that  plugs  into  the  user  port 
of  the  Commodore  64,  and 
which  allows  entry  of  graphics 
to  the  64's  medium  resolution 
screen,  has  been  released  by 
Versa  Computing,  Inc. 

More  than  30  graphics  com- 
mands are  available  with  the 
system,  including  full  editing, 
microscope,  textwriter,  and  color 
fill,  in  more  than  200  color  op- 
tions. Graphics  produced  with 
the  system  can  be  saved  to  disk 
for  printing  later. 

Suggested  retail  price  is 
$149. 

Versa  Computing,  Inc. 
3541  Old  Conejo  Road,  Suite  104 
Newbury  Park,  CA  91320 
(805)  498-1956 
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ilandard  pata\\t\ 
prlnlflf  witn  .i  C64 
[>f  VIC-?Q    frans- 
la1(J%  PET  ly  6(<iM' 

d*tftil  ASCm  5i>veral  priniiriy:  mudtn  alrctuw  you  C[>iiri|;]itFE+' 
cofiUiifLftief  p^mtef  PrnntPETqfapim'cai'cufitfQl.GhiaFai.itrrs 
k«  nifnvT,on*LS<l,ricrCHF^5co0e9. 1  0  [CLflJOf  1174)  Vi^tif.ll- 
\f  .ixiy  prmtifT  vr<irv  brirrvup  ^aphic  atni<ty  can  print  «ettu( 
fr«ptuc*  ChAf*ct«ri,  Ernuldlion  a>  mo&l  all  CVM  pnrii^r 
funci<Oft&  So*twflre  atJds  a  PLtST  cpnunaixJ  'or  BASIC 
pra^^am  tisting  Printer  Driv^  ^oTtNare  aoniuTT\e%  no  nor- 
ffiAi  uicr  (Ttemory  space,  and  is  corr.paliC}le  *«!"  rnysi  all 

RS232  INTERFACE 
53995 

Cur.rifi,!^  Eu  iMi'  lJ,(;l  fioil 
rinc]  firoviMM',  rull  f^^i^ij^ 
■iiyriHl'^  lor  irkccdcmt  *n<J 
print«f3.  ;^  'uut  catjie 
wiEM  ni.jit^  DUr'i  con- 
ntclijr  IjmjJtJijrfi  fu'l 
compiemenl  ot  05^3? 
&|ignnl«    Micludmg  RtAg 

d«1tct  Comes  «im  a  typ^in  UASIC  tar- 
nvnii  proflram  and  pftnler  hook  up  rrv 
$3  ructions 

COMPLETE  SERIAL 
PRINTER  DRIVER 

For  iti^'  AiCM  any  serial  prJntef. 

Cjiv<*s  you  all  ific  'eaiure?  ol  the 

P,Tiri3llf?l  Pr<rtler  driver  program 

(l<'SCri[jecJ  aPovD  Prints  data  ad- 

(If r-3f;r?(j  1 1  !■  <x3  tn  d w«ce  2  an  d  4.  allow  1  n  (>  y  u  u  1 0 

ii»*(t  j,urj(]r.ims  which  don'i  noftniilly  aifow  yrtu 

[o  iisoji  ft i»n.tl.  printer  ConfittuMtioriprogrnm  allow*  you  lo 

-^4.<t  u[i'  U)r  griphlci  printing  on  any  wrial  ptinlar  with  tui^ 

1*1,1(1  (..iiUtiility 

VOLKSMODEM 
INTERFACE  CABLE 

$0^95  '" " 
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priu-ma 


'22' 


Conncjcls.  a  Volfcs- 
'T»od(?m  to  a  CS-JI  or       \  '  | 

ViG-i'O  Critjiy  nou&infj  *  *       I 

c;onliiiiii!>  miniature  circuitry  to  hancTlc  ai\  I 

Hi(]rmls  Nti  oth^it  inter fac£f  nopctl^d  Includtn 
TyfWMn  DASIC  le'rTvlnalprogrim.  Volksfriodihm  (lot 
'  '^  t^'  iJ'-^'-^J  ce4  &  VI C  -  20-"  CoTti  modarc* 

Voiksrnoden"  Anchor  Automfltjon 


TO  ORDER:  See  your  local  Dealer  or  call  (206)  236-3583 
Of  rn.iil  lolhe  address  below  One  year  unconcJitioriril  yuaf' 
antet  IF  nol  deiighle<3,  return  o  within  30  iJayj  <or  a  lu'l 
njtiind  4Eo«s  i^hitij^mg  Phon*  ordcri  mani^n  ih^  ta  md 
g«f  Sl.i>3diicounl.  AddSl  (iUfMC*itor -.h^ptinMj  |>  65(?.<Efa 
((jr  C  OOVISA  A  Mailvrcvd  w»lcom». 


ir  you  like  Iheso  products,  and 
wanl  to  to  see  more,  mark  the 
reaiJer's  service  card  or  send  to 
get   our   FREE   CATALOG   con- 

tatning  dozens  oi  Qther  exciting 
products. 


rOmnitroniaD 

^  P.O.BQX43— MEHCERrS.,WA9eCIA0  ^ 


NEWS8cPRODUCTS 


Cardco's  MT/2  monitor  tuner  con- 
verts a  computer  monitor  into  a  TV. 


Monitor  Tuner 


Cardco  has  introduced  a  moni- 
tor tuner  that  converts  a  con:\- 
puter  monitor  into  a  television 
set.  The  tuner  is  compatible 
with  both  color  and  mono- 
chrome monitors,  and  includes 
an  audio  output  to  a  monitor  or 
stereo  system,  a  computer/TV 
switch,  and  a  cable/antenna 
input. 

The  MT/2  monitor  tuner 
retails  for  $99.95. 

Cardco,  Inc. 
300  South  Topeka 
Wichita,  KS  67202 
(316)267-6525 


Adventure, 
Strategy  Games 
For  64 


Strategic  Simulations,  Inc.  has 
released  several  adventure  and 
strategy  games  for  the  Commo- 
dore 64.  New  titles  include: 

Rails  West!,  a  simuladon  of 
railroad  development  in  the  late 
1800s;  Qucstron,  a  fantasy  role- 


playing  game;  Broadsides,  a 
simulation  of  Napoleonic  naval 
battles;  President  Elect,  a  game 
based  on  the  presidential  elec- 
tions from  1960  to  the  present; 
Computer  Quarterback,  a  football 
simulation;  and  Breakthrough  in 
the  Ardennes,  a  simulation  of  the 
last  major  German  Worid  War  II 
offensive. 

Al!  of  the  games  retail  for 
$39,95  each,  except  Breakthrough 
in  the  Ardennes,  which  has  a 
suggested  retail  price  of  $59.95. 

Strategic  Simulations  Inc. 
883  Stierlin  Road,  Bldg.  A-200 
Mountain  Vieio,  CA  94043-1983 
(415)  964-1353 


CONVERSE  WITH 
YOUR  COMPUTER 


AT  LASTFA  FULL  IMPLEMENTATION  ol  the  onqmai  ELiZA  pro- 
gram  iifia*avAil»bielDruricn<yDijr  CcMnm'CK]ore64i 
C'ealed  a1  U\T  in  1966,  ELIZA  has  becom*  the  woriti't  moil 
c  e3eb  rdl  frd  a  rti  El  c  I  al  iri  tfrl  itgen  c  fr  d«  mo  r^strati  on  pro>g  r  a  m ,  E  LI  ZA I  a  ft 
n&n-ditecliv&  paycEiolheTapisl  wlro  analyices  each  stats-rriDnl  as 
^oii  l/pi  il  in  and  ihEn  responds  wuh  her  own  comment  or 
quftslJon  — artd  her  remarhs  are  often  a  mating  ly  appropnsle' 
Designed  10  rurh  on,  a  largo  manntrgme.  ELiZA  ha?  ne^er  boforu 
beart  availably  to  porsonal  compuior  ysera  oicept  \n  flrwnily 
-jErlppod  down  vors long  lac^'-lngihe^optilsiiqaiio'i  which  mniTolhu 
origi/inl  program  30  laicnating 

Niow.  cur  now  Com  mod  oro  64  vo-rSion  posjBssirig  itiB  FULL  oo*ttif 
and  ranpo  ol  OKprotilcn  Ol  Eha  dfjgmal  Ji  bfiing  oMfi^od  al  Ihtr 
iniroductory  pnca  o)  only  $25.  And  IE  you  wlrxl  to  tirvd  Out  how  itur 
dofli  It  jar  icactv  Her  10  do  more)  we  w»M  inciudfr  Itie  compl^ta 
SOURCE  (*ftOaRAM  Eo/  only  S20  a^OLEronal 
O^Otf  your  copy  oi  ELIZA  today  and  you'll  never  again  wonder  hom 
10  r^spono  wTitn  you  hear  lomeone  say.  "Ottay.  let  £  aefl  what  Ihu 
corRpuEer  oF  yOLjri  can  a'Cluailydo'" 

HEAD  WHAT  T«E  EJ<PEflTSSAV  ABOUT  OUB  VERSION  OF  EUZAl 
"Mucri  more  than  a  mere  'jame,   You'ei  to  impr^sjed  iviih 
ELtZA,   A  corivtrHciingdtm.anstraiionol  Artificial  inieihgenrce  " 
-  PC  MAGAZtNE 

"Dplighlful  enleTlainment. .  An  Ideal  medium  ^o\  shawir^g  oft  yOit' 
tyalflm "  -  MFCj^OCOVPUTJWG  MAGA7ifi£ 

"'ELIZA  la  &n  aitoundmg  piece  of  ioltware  . .  A  lascinaiing  prog'am 
10  jSfl  and  Sludy"    -BAJ^O^'S  MtCROCOMPOUR  flfPfJRrS 
"ELIZA  1}  a  greai  way  to  iniroduce  your  friends  to  campLiilQrs...A 
vary Junnypafly game"  —PETtf^A.  WclV/itWWS 

"EUZAiian  exceptional  program,  one  itiat's  Fur  to  use,  shows  off 
your  machine,  una  has  graat  historioal  Iriie^e^E," 

-POPUiAH  COMPUTiNG  MAGAZINE 
fhli  vorjlori  oF  ELFZA  Is  ihe  0*sl  we  have  seen,  as  a  pariy  ^amfl,  IE 
«»unmilched  '  —HOM€  APPUCATSOHS  FOn  TMi  C-N 

EU£A  I&  AVAILABLE  IN  THE  FOLLOWING  ^ORMATfl: 

rPleaiespflcify  Diskgr  Cis^enrii' 

1  Protflctod  Veriior^ tJJ 

proEecEed  Vernon  con  be  run  but  not  lisieO  or  rng^iEied) 

2  Un-protircEed  Commodore  &4  BASIC  Source  ve^ton t4^ 

tSource  Vrriion  cen  b«  Untd  and  modifi&d  at  wetr  as  run> 

Solh  versions  include  a  s^ji  page  use ^  manual' 

Pluia  aOd  $2  00  snipping  gnO  hgrdl^ng  id  al)  orderi 

(CaiiFomia  residents  please  add  &V^^  sales  taxf 

ARTIFICIAL  INTELLIGENCE  RESEARCH  GROUP 

921  North  La  Jo<faAvQnLje,OepE,G  _    _ 

aLoS  AngelES,  CA  90046 
J2l3)e5e'73e8    (?13)65J^ZZt4 
MC.  VISA  and  checks  accepE^ct 


64  Flight 

Simulation 

Game 


Mig  Alley  Ace,  a  two- player 
flight  simulation  game  which 
features  separate  cockpits  on  the 
same  screen  and  three- 
dimensional  graphics,  has  been 
released  for  the  Commodore  64 
by  MicroProse  Software. 

Simulation  pilots  can  fly 
their  F-86  Sabrejets  in  battle 
against  each  other,  or  can 
choose  to  dogfight  cooperatively 


Double  cockpits  on  the  same  screen 
are  one  of  the  features  of  Mig  Alley 
Ace,  neivly  released  for  the  Commo- 
dore 64  by  MicroProse  Software. 

against  a  flight  of  MlG-15s,  de- 
fending United  Nations  troops 
during  the  Korean  conflict  of  the 


1950s. 

Suggested  retail  price  for 
Mig  Alley  Ace,  on  either  disk  or 
cassette,  is  $34.95. 

MicroProse  Software 
10616  Beaver  Dam  Road 
Hunt  Valley,  MD  21030 
(301)  667-1151 

New  product  releases  are  selected 
from  submissions  for  reasons  of 
timeliness,  uniqueness,  available 
space,  and  general  interest.  Readers 
should  be  aware  that  News  &  Prod- 
ucts often  contains  an  edited  version 
of  material  submitted  by  vendors.  We 
are  unable  to  vouch  for  its  accuracy 
at  time  of  publication.  Q} 


THE    PROFESSIDNfiL    fiPPRDfiCH    TO    ELECTRONIC    MOIL! 


FULL    FEOTUHED: 

Software  clock  and  calendar  * 

nutonatic  start-up  and  shutdomn  * 

Supports  both   visitors  and  mernbers  * 

Stores   up   to    IWd   private   messages  * 

Private  file  for  msgs  to  the  3YS0P  # 

Rutomatie  Mail -search  at    logon  * 

Solid   crash-proof  design  * 

nutomatic  error   recovery  # 

Easily  cuatomizect   by  operator  * 


On-line  neratiership  application 
Operates    in  standard  RSCII 
Capacity   for   100  mensbers 
Private  and  public  messages 
Logs  a  record  of  each  call 
Includes  the  popular  CHAT  mode 
Menu  driven  and  easy  to   use 
Includes  five  support    programs 
Detailed  operations  nanual 


SECURITYs 

Our  system  has  security  features  that   rival   the  large   information  services. 

Ho  need    for  concern  about   callers  abusing  or  crashing   TELEMESSflGE! 

BUSINESS    flPPLICOTIONS: 

Hany  of  our  customers   use  TELEMESSRGE   to  advertise  and   process  orders. 

Uith  our  system  your  customers  can  shop  ^4  hours  a  dayf 

HARDWARE    REQUIREMENTS: 

1  -  Compatible  with  most    auto  answer  modems   including  the  Commodore   1659, 

Westridge  and  Hayes. 

2  -  Works  with  either  the  MSD  SD-E  or  two  Commodore  1541  disk  drives. 

(specify  your  disk  drive  model  when  ordering} 


you  get  all  of  these  features  plus  six  programs,  for  only  t 
Make  payment  by  check  or  money  order,  (add  S3, 00  for  C. D. D. 


orders) 


TOILORED    SOLUTIONS 
P.O.      BOX     183,      WnSHINBTQN,      D. C. 

PHONE    (703 J    845-8576 
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DEALER    INQUIRIES  WELCOME! 


COMPUTERS  GAZETTE  Progron^i 


^'  How  To  Type 


■  s 


N.^ 


Each  month,  COMPUTHVGA'ZETTE'publishes  programs'" -"* 
for  the  VIC-20,  Commodore  64,  Plus  4,  and  16.  Each 
program  is  clearly  marked  by  title  nnd  version.  Be  sure 
to  type  in  the  correct  version  for  your  machine.  Also, 
carefully  rt^ad  the  instructions  in  the  corresponding 
article.  This  can  save  time  and  eliminate  any  questions 
which  might  arise  after  you  begin  typing. 

We  publish  two  programs,  appearing  in  alternat- 
ing months,  designed  to  make  your  typing  effort  eas- 
ier: The  Automatic  Proofreader,  and  MLX,  designed 
for  entering  machine  language  programs. 

When  entering  a  BASIC  program,  be  especialiy 
careful  with  DATA  statements  as  they  are  extremely 
sensitive  to  errors,  A  mistyped  number  in  a  DATA 
statement  can  cause  your  machine  to  "lock  up"  {you'll 
have  no  control  over  the  computer).  If  this  happens, 
the  only  recourse  is  to  turn  your  computer  off  then  , 
back  on,  erasing  whatever  was  in  memory.  So  be  sure 

^^^\SS-  '°  ^''^"*  "  ^'^^^  ^  •'^'""^  program  In'fori'  }/ou  run  if.  If  your 
^$^i^!^:roniputer  crashes,  you  can  always  reload  the  program 
sjand  look  for  the  error. 


:naracter  is  underlined.  Forekantfjlfe,  _ 
down  the  the  SHIFT  key  and  press  A.  You  may  see      ^^vv> 
strange  characters  on  your  screen,  but  that's  to  be  ex-  ;^^ 


^vv 


Special  Characters 

Most  of  the  programs  listed  in  each  issue  contain  spe- 
_cial  control  characters,  To  facilitate  typing  in  any  pro- 

j^^grams  from  the  gazette,  use  the  following  listing 

^I'conventions. 

The  most  common  type  of  control  characters  in 
our  listings  appear  as  words  within  braces:  (DOWN} 
means  to  press  the  cursor  down  key;  [5  spaces} 
means  to  press  the  space  bar  five  times. 

To  indicate  that  a  key  should  be  shiffeti  (hold 
down  the  SHIFT  key  while  pressing  another  key),  the 


pected.  If  you  find  a  number  followed  by  an  under- 
lined key  enclosed  in  braces  (for  example,  {8  A)), 
type  the  key  as  many  times  as  indicated  (in  our  ex- 
ample, enter  eight  SHIFTed  A's). 

If  a  key  is  enclosed  in  special  brackets,  E  I ,  hold 
down  the  Commodore  key  (at  the  lower  left  corner  of 
the  keyboard)  and  press  the  indicated  character. 

Rarely,  you'll  see  a  single  letter  of  the  alphabet 
enclosed  in  braces.  This  can  be  entered  on  the  Com- 
modore 64  by  pressing  the  CTRL  key  while  typing  the 
letter  in  braces.  For  example,  [A}  means  to  press 
CTRL-A. 

The  GLuote  Mode 

Although  you  can  move  the  cursor  around  the  screen 
with  the  CRSR  keys,  often  a  programmer  wiii  want  to 
move  the  cursor  under  program  control.  This  is  seen 
in  examples  such  as  {LEFT},  and  {HOME}  in  the  pro- 
gram listings.  The  only  way  the  computer  can  teil  the 
difference  between  direct  and  programmed  cursor 
control  is  the  quote  tiiode. 

Once  you  press  the  quote  key,  you're  in  quote 
mode.  This  mode  can  be  confusing  if  you  mistype  a 
character  and  cursor  left  to  change  it,  Vou'If  see  a 
reverse  video  character  (a  graphics  symbol  for  cursor 
left).  In  this  case,  you  can  use  the  DELete  key  to  back 
up  and  edit  the  line.  Type  another  quote  and  you're 
out  of  quote  mode.  If  things  really  get  confusing,  you 
can  exit  quote  mode  simply  by  pressing  RETURN.'>Syw 
Then  just  cursor  up  to  the  mistyped  line  and  fix/' 


i 


•When  You  Read: 


Press: 


See: 


SHtFT 


CLRJHOME 


Ct-RHOMK   I 


SHIFT 


♦  CRSR  4    j  E^ 


♦  c»iil»4   j[g 


SHIFT 


^CRSRHk]  I  I 
h>.CKSR.^H 


CTRL 

CTRL 

CTRL 

CTRL 

CTRL 

n 


When  You  Read: 

(PUR) 
fGFLN) 
(BLU) 
(YELl 

SFl) 
{F2l 
1F3J 
{F4l 
{F5) 
tF6) 
(F7) 
IF8} 


Press: 


See: 


SHIFT 

(1 

" 

» 

SHUT 

» 

15 

SHIFT 

(5 

i  '^ 

j  SHItT 

t  '^ 

When  You  Read: 


Press: 


&] 
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126    COMPUTE'-s  Gazmw    February  1985 


^SJ^s^^^^^^-SJ^^ 
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Bug-Swatter: 

Modifications  And  Corrections 


•  There  are  no  bugs  in  "C/G  Term"  (November 
1984).  However,  there  are  some  additions  and 
corrections  for  "C/G  Bulletin  Board"  (December 
and  January). 

First,  the  article  did  not  clearly  state  that  as 
system  operator  (sysop),  your  user  ID  is  1000. 
You  should  use  this  ID  number  when  you  do 
maintenance  and  updates  on  the  board,  but  you 
can't  create  a  user  file  with  this  number.  Other 
users  will  have  ID  numbers  ranging  from  1001  to 
1999. 

If  you  tried  typing  the  two  MLX  programs, 
you  may  have  encountered  an  UNDEFINED 
STATEMENT  error  in  line  550.  The  explanation 
of  how  to  type  in  the  program  neglected  to  men- 
tion that  you  must  first  move  the  start  of  BASIC 
to  avoid  overwriting  the  beginning  of  MLX. 
Before  loading  MLX,  enter  this  hne: 

POKE  642,70;SYS  58260 

Once  you've  saved  the  program  to  disk,  turn 
the  computer  off  and  back  on  and  follow  the 
instructions  in  the  December  issue  for  setting  up 
the  message  disk. 

Finally,  there  are  two  situations  where  call- 
ers may  be  able  to  crash  the  bulletin  board.  The 
first  happens  when  someone  calls  and  hangs  up 
before  connecting  with  the  board.  The  second 
occurs  when  the  user  chooses  to  leave  a  message 
and  then  presses  f8  (to  get  out  of  message 
mode).  Version  1.0,  which  appeared  on  the 
December  GAZETTE  DISK  and  in  the  December 
and  January  issues,  contains  these  glitches.  Ver- 
sion 1.1,  on  the  January  DISK,  has  been  corrected 
and  should  be  free  of  bugs. 

To  fix  version  1.0,  follow  these  instructions: 

1.  Load  and  run  MLX,  enter  a  starting  ad- 
dress of  49152,  ending  address  49493,  then  enter 
this  patch  program.  When  you're  finished,  save  it 
to  disk. 


49152 
491 5S 
49164 
49170 
49176 
49182 
49188 
49194 
49200 


!l69, 
i239, 

:141, 

!l41, 

:037, 
:034, 
:141, 
:169, 
:189, 


157,141, 
141,069, 
120,023, 
122,023, 
034,169, 
169,076, 
166,015, 
062,141, 
141,167, 


165, 
015, 
141, 
169, 
033, 
141, 
141, 
009, 
015, 


009, 
169, 
121  , 
004, 
141, 
008, 
043, 
010, 
169, 


169,042 
234,105 
023,069 
141, 106 
038,220 
010,212 
017,047 
169,090 
211,172 


49206 

!l41. 

044, 

017, 

169, 

087, 

141, 

141 

49212 

:010, 

010, 

141, 

168, 

015, 

141, 

033 

49218 

:045, 

017, 

169, 

156, 

141, 

105, 

187 

49224 

1008, 

169, 

086, 

141 

111, 

008, 

083 

49230 

!l60 

000, 

140, 

152 

192, 

162, 

116 

49236 

:158 

134, 

251, 

162 

192 

134 

091 

49242 

:252 

162 

062, 

134 

253 

162 

091 

49248 

:087 

134 

254, 

172 

152 

192 

063 

49254 

:177 

251 

145 

253 

238 

152 

038 

49260 

!l92 

174 

152 

192 

224 

181 

199 

49266 

:144 

239 

,169 

001 

162 

008 

069 

49272 

:160 

000 

032 

186 

255 

169 

154 

49278 

:005 

162 

,153 

160 

192 

032 

062 

49284 

:189 

255 

,169 

001 

133 

251 

106 

49290 

!l69 

008 

,133 

252 

162 

244 

082 

49296 

:160 

087 

,169 

251 

032 

216 

035 

49302 

:255 

000 

,000 

048 

,058 

066 

065 

49308 

:066 

083 

,169 

000 

,170 

168 

044 

49314 

:032 

219 

,255 

173 

,003 

221 

041 

49320 

:041 

239 

,141 

003 

221 

173 

218 

49326 

:001 

221 

,041 

016 

,201 

000 

142 

49332 

:208 

010 

,169 

000 

,170 

168 

137 

49338 

;032 

,219 

,255 

076 

,106 

087 

193 

49344 

:032 

222 

,255 

224 

,028 

144 

073 

49350 

!222 

076 

,232 

009 

,032 

204 

,205 

49356 

:255 

,162 

,002 

032 

,198 

255 

084 

49362 

:032 

228 

,255 

201 

,000 

240 

,142 

49368 

:040 

201 

,019 

208 

,006 

141 

063 

49374 

:102 

072 

,076 

138 

,087 

201 

,130 

49380 

:022 

208 

,003 

141 

,102 

072 

008 

49386 

:032 

204 

,255 

162 

,002 

032 

153 

49392 

:201 

255 

,169 

002 

,032 

210 

085 

49398 

:255 

032 

,210 

255 

174 

102 

250 

49404 

:072 

224 

,000 

208 

010 

032 

030 

49410 

:222 

255 

,224 

014 

144 

194 

031 

49416 

:076 

232 

,009 

162 

000 

142 

117 

49422 

:003 

070 

,142 

001 

070 

142 

186 

49428 

:002 

070 

076 

081 

010 

234 

237 

49434 

!234 

234 

,234 

174 

240 

071 

189 

49440 

!l69 

000 

157 

021 

001 

238 

106 

49446 

!240 

071 

174 

240 

071 

224 

034 

49452 

:010 

208 

238, 

174 

239 

071 

216 

49458 

:096 

162 

000, 

142 

014 

071 

023 

49464 

:169 

000 

174, 

014 

071 

157 

129 

49470 

!l64 

069 

238, 

014 

071 

174 

024 

49476 

!014, 

071, 

224, 

085 

144 

238 

076 

49482 

1032, 

112, 

030, 

032 

048, 

046, 

118 

49488 

:076 

046, 

017, 

000 

000, 

000 

219 

2.  Load  "PATCHPR0GRAM",8,1  (the  pro- 
gram above). 

3.  T\'pe  NEW. 

4.  Load  the  original  bulletin  board  with  a  ,8. 

5.  POKE  a  234  into  the  eight  bytes  from 
3473  to  3480.  For  example,  P0KE3473,234  and 
so  on,  up  to  POKE3480,234. 

6.  Put  a  blank,  formatted  disk  into  your 
drive,  and  SYS49152  to  run  the  patch  program. 

7.  A  new  version  of  the  C/G  Bulletin  Board 
will  bo  automatically  saved  to  yom-  disk,  under 
the  name  "BBS". 

The  procedure  above  applies  to  the  version 
published  in  the  GAZETTE  and  the  program  on  the 
December  DISK.  It  does  not  apply  to  the  January 
DISK,  which  was  corrected.  We  regret  any  in- ' 
convenience  this  may  have  caused  our  readers. 
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•  There  are  two  errors  in  the  64  version  of 
"Jump!"  (November  1984).  POKES1,30  should 
be  changed  to  POKES +  1,30  in  line  740,  and 
POKES4,0  should  be  POKES +  4,0  in  line  760. 
These  typos  do  not  affect  the  play  of  the  game, 
but  may  cause  problems  with  later  SAVEs  and 
LOADs.  Thanks  to  reader  Bill  J.  Pitre  for 
discovering  these  two  bugs. 

•  "Trek"  (October  1984)  works  as  listed,  but  sev- 
eral readers  have  reported  an  incorrect  Automatic 
Proofreader  checksum  for  line  3220: 

3220  PRINT" {HOME  5 {11  DOWN} {10  RIGHT)  , 
{5  spaces) . {GRNI . {3  SPACES]. 
{3  spaces}",-  jT1=TI:GOSUB920!GOTO95 

: rem  104 

The  period  at  the  end  of  the  first  line  was  appar- 
ently taken  for  a  scratch  on  the  printer's  negative 
and  removed.  This  does  not  affect  the  program 
because  after  the  PRINT  statement  is  executed, 
there  is  a  GOSUB  to  a  routine  that  immediately 
clears  the  screen.  <B 


A  DISK  AND  MEMORY  EDITOR 

Peek  A  Bvie  isiiiorc  than  a  disk  editor-  it  features  a  (;-E4meinarv  display 
in  H  E  X.  ASCI  I,  or  Kreen  c  ode  and  a  full  pjge  editor  with  curtoi  cnnirol. 
YOU  CAN  PEEK  A  BYTE... 

Change  (ile  ot  disk  PWniBS,  incouet  "l(ist"piDgrprns,roin|i3re[Jisk  dafa.dis 
lilay  (ree  secttn  rriaij.  convert  HEX/dcciJiial.  read  disk  drive  inEmory,  disas- 
semble disk  or  niiimory  data,  print  most  Screen  displays...  and  much  morel 
IT'S  EASY  TO  USE! 

Atl  commands  are  simple,  easy  to  remember  keystrokes  and  HE  LP  screens 
are  always  available.  Cainplete  error  handling  far  key  entries  and  disk 
read/vuiite  errors.  Tutorial  manual  (or  beyinnersand  pros! 
PEEK  A  BYTE  IS  FAST  ML  CODE 

Above  BASIC  and  compatible  Willi  many  BASIC  pfogtjms,  ML  jputines, 
and  the  DOS  Wedge  5,1 .  Doesn't  "lock  up"  the  computer. 

QUANTUM  SOFTWARE 

PO.  Box  12716.  Dept.4  all  for    S29  9S 

Lake  Park,  Flotilla  33403  ^p^**.w^» 

USPOSTPAID 

PEEK  A  BYTE  is  >  trademark  of  Quantum  Soltware, 

Tu  order  sEinil  chEck  iir  manev  wtitt,  US  fundi.  Foreign  add  $4  lor  ihi[ipmg  and 
lijniJIiMg  Fleridi  rfiiitenis  add  5'>  lalet  tai.  For  US  COU  oritcrs  add  S!.  Phone 
otdos  rail  13051840  0249. 

DEMO  PROGRAM 

See  COMPUTEfs  GAZETTE  February,  1985  Disk 


^ 
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Dreams  CAN  come  true! 


[Flit    FriK    titi    tr^^. 

iMirti.  leittii  HtJ.!. 


Back  in  June  of  1983,  Kelvin  Lacy 
tiad  a  dream.  He  dreamed  of  creating 
one  integrated  program  that  would 
include  a  spreadsheet,  business 
graphics  and  a  databLise.  A  program 
with  the  power  of  Lotus  1-2-3.  Oti  the 
Commodore  64.  People  laughed!  He 
had  just  finished 
OmniWrifer/OmniSpell,  to  be 
marketed  by  HESWARE.  Ignoring  the 
skeptical,  he  began  VIZASTAR, 

Now,  after  15  months,  his  dream  has 
come  true.  VIZASTAR  has  a  full- 
featured  spreadsheet,  as  good  as 
Muhiplan,  Bui  much  faster— faster 
than  many  spreadsheets  on  the  IBM 
PC!  It  is  written  100"..  in  6502 
machine  language  code  and  is 
ALWAYS  in  memory.  It  is  menu- 
driven,  using  the  latest  techniques  in 
user-friendliness.  It  is  compatible  with 
virtually  all  prititers  and  most  word 
processors.  Up  to  9  witidows  can  be 
open  simultaneously,  anywhere. 
Remarkably,  lOK  of  memory  is 
available  for  spreadsheel  use. 


The  database  is  equally  impressive. 
Create  file  layouts  by  simply  painting 
a  picture  of  the  layout  on  up  to  9 
screens,  showing  where  a  field  starts 
and  ends;  VIZASTAR  does  the  rest. 

Imagine  the  power  of  a  spreadsheet 
integrated  with  a  database.  Now  add 
graphics  —  bar,  line,  and  multi-color 
pie  and  3-D  "skyscraper"  graphs.  You 
could  access  a  customer's  profile  in 
the  database,  transfer  the  data  to  the 
worksheet,  and  let  it  calculate 
discounts,  sales  tax  etc.  and  then 
transfer  the  updated  data  back  to  the 
database.  Open  up  a  window 
anywhere  and  display  a  graph  of  your 
data,  instantly.  This  integration  is  the 
key  to  VI2ASTAR's  power— the  first 
and  only  program  of  this  kind  on  the 
C-64.  All  cominands  can  be 
automated,  so  you  can  "program" 
your  own  applications  and  run  them 
with  one  keystroke. 


rrjdtfmarks  l.y[us  1  23  LflllA  r>ev*topiTW11l   Cummadfu* 

hi  ComnynUitv  KI.tttoiiics  I  iH   Muhipl.vi  Miifosnll 


f\lu,\\  itT,:t'n  du-rn.  t.tk^ci  hy  Vl^ASTAEi 

VIZASTAR  conies  with  a  cartridge,  a  1541 
diskette  with  a  batkup,  R«(erence  and 
Tutorial  manuals,  VIZASTAR  is  normally 
SI  19.97  but  at  a  Special  Introductory 
Price,  it's  now  only  $99.97.  We  are  so 
positjue  you  will  lie  delighted  with 
VIZASTAR  tl).ii  we  offer  .i  15  day 
money-back  auarantec   Try  it  risk-free! 
Compjre  VIZASIAR  to  an^^  other 
spreadsheet  or  database. 
So  order  today.  Call  or  send  a  check  or 
Money  Order,  Calif,  residents  add  6,5".. 
sales  tax. 
Add  f'^&H:  UPS  -S:^;  COD,  Canada    $5 


SOLID  STRTE  SOFTURRE 


1253  Corsica  Lane,  Suite  C 
Foster  City,  CA  94404 
(415)  341-5606  (24  Hours) 

LX'.iloi  it  Dislrilnitor  liiquitii'?,  Wi'lcortu' 
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Cypher 

(Article  on  page  56.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTEI's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


Program  1 :  Cvpher— 64  version 

70  PRINT"(CLR3";POKE53280,6:POKE53281, 12 

: rem  147 
80  GOSUB1210  :rem  172 

90  PRINT; PRINT" [CLRl {WHT} £ RVS } INSTRUCTION 
S  ?[2  SPACES JY/NJOFF}"  : rem  7 

100  GETA$!lFA$=""THEN100  : rem  69 

110  IFA?="Y"THENGOTO1060  : rem  143 

120  IFA$<>"N"THEN100  : rem  83 

1 30  PRINT" t  CLR} " : DIMA ( 5 ) , Z ( 5 ) , S ( 5 ) , RC ( 8 ) , 

GC(8)  :rem  109 

140  GLOC=1039:CGLOC=55311:ANS=1024:A?="" : 

POKE54296, 15  : rem  231 

150  HF=54273:LF=54272:HP=54275:LP=54274:A 

D=54277:SR=54278:WF=54276  :rem  233 
160  CANS=55296:SLOC=1053!X=0  J  rem  116 
170  POKE649, 1  :rem  199 

180  F0RK=1T012  J  rem  63 

190  F0RI=1T06  :rem  17 

200  POKEGLOC,81:POKECGLOC,11  : rem  218 
210  GLOC=GLOC+2:CGLOC=CGLOC+2  : rem  2  7 
220  NEXTI  :rem  28 

230  GLOC=GLOC+68:CGLOC=CGLOC+68  :rem  149 
240  NEXTK  srem  32 

250  GLOC=1039:CGLOC=5531i  : rem  164 

260  FORL=0TO5  :  rem  16 

270  B=INT(RND{1)*8)  : rem  28 

280  RC(B)=RC(B)+1  : rem  131 

290  A(L)=B  srem  248 

300  POKEANS , 90 : POKECANS , 2 : GOSUB 1510: ANS=A 

NS+2!CANS=CANS+2  : rem  92 

310  NEXTL  srem  31 

320  ANS=1024:CANS=55296  : rem  34 

330  FORI=0TO5  : rem  11 

340  GETZ$;IFZ$=""THEN340  : rem  131 

350  IFASC(Z$)=20THENGOTO1020  : rem  151 
360  IFASC ( Z? ) <490RASC ( Z? ) >57THEN340 

;rem  46 
370  Z(I)=VAL(Z$)  :rem  125 

380  Z{I)=Ztl)-l  srem  30 

390  IFZ(I)=8THEN800  : rem  91 

400  GC(Z(I) )=GC(Z(I ) )+l  jrem  203 

410  POKECGLOC,Z(I)  : rem  76 

420  GOSUB1330  : rem  221 

430  CGLOC=CGLOC+2  : rem  1 

440  NEXTI  J  rem  32 

450  FORI=0TO7  srem  16 

460  IFGC{I)<=RC(I)THENQ=Q+GC(I)  : rem  82 
470  IFGC(I)>RC(I)THENQ=Q+RC(I)  : rem  35 
480  NEXTI  trem  36 

490  PORK=0TO5  : rem  20 

500  IFZ(K)=A(K)THENF=F+1  : rem  136 

510  NEXTK  :rem  32 

520  IFQ=0THEN610  : rem  170 

530  IFF=0THEN580  :rem  166 


540  FORK=0TOF-1 

550  S{K)=91 

560  NEXTK 

570  IFF=QTHEN610 

580  FORK=FTOO-1 

590  StK)=a7 

600  NEXTK 

610  FORK=0TO5 

620  POKESL0C,S(K) 

630  POKESLOC+54272,0 

640  SL0C=SL0C+2 

650  NEXTK 

660  SLOC=SLOC+68 

670  CGLOC=CGLOC+68 

680  1=0 

690  X=X+1 

700  IFF=6THEN800 

710  IFX=X2GOTO800 

720    FORK=0TO5 

7  30    S(K)=0 

740    NEXTK 

750    Q=0;F=0 

760    FORK=0TO7 

770  GC{K)=0 

780  NEXTK 

790  GOTO330 

800    FORT=0TO5 

810  POKEANS, 81 

820  POKECANS, A(T) 

830  GOSUB1420 

840  ANS=ANS+2:CANS=CANS+2 

850  NEXT 


jrem  127 
: rem  48 
:rem  37 

-.rem  197 

: rem  164 
irem  5  7 
:rem  32 
: rem  14 
: rem  19 

; rem  132 

:rem  150 
:rem  37 

: rem  212 
! rem  67 
! rem  84 

:rem  232 

jrem  166 

:rem  240 
:rem  16 

irem  246 
: rem  37 
irem  71 
: rem  22 
: rem  49 
:rem  41 

:rem  111 

trem  24 

trem  63 

!  rem  0 

srem  226 
: rem  24 

:rem  220 


860  IFZ(I)=8OR(X=12ANDP<6)GOTO910:rem  222 
870  PRINT"": PRINT"" SPRINT""  : rem  134 
080  PRINT" (BLK)  you  WONl! " tPRINT" (DOWN } 

{BLK}  M0VES:"X  : rem  252 

890  GOTO920  : rem  117 

910  PRINT" (BLK)  (3  DOWN}  YOU  LOSE  I  I " 

:rem  160 
920  PRINT:PRINT  : rem  239 

930  PRINT" {14  DOWN]  PRESS  ANY  KEY" 

;rem  185 
940  GETC$:IFC$=""THEN940  ; rem  97 

960  PRINT"  JcLR)  (WJ!T}  {2  DOWN  H  2  SPACES  }WOU 
LD  YOU  LIKE  TO  TRY  AGAIN  ?(2  SPACES  3 
{RVSlY/NtOFF}"  :rem  146 

970  GETA?  :rem  229 

980  IFA$=""THEN970  ; rem  229 

990  IFA$="Y"THENRUN90  : rem  253 

1000  IFA$<>"N"THEN970  : rem  144 

1009  PRINT" {CLR} ":POKE54296,0     : rem  253 

1010  POKE53280, 14 : POKE53281 , 6 : PRINT" i7§ " : 
POKE649, 10 :END  : rem  161 

1020  F0RDE  =  I*2T01STEP-1 : POKECGLOC-DE, 12  :G 

OSUB1510:NEXTDE  : rem  28 

1030  FORRE=0TO8:GC(RE)=0sNEXTRE  : rem  179 
1040  CGLOC=CGLOC-( 1*2}  : rem  245 

1050  GOTO330  :rem  149 

1060  PRINT" {CLRjTHIS  IS  A  CODE  BREAKING  G 

AME.  SIX  OF {2  SPACES}"       s rem  111 
1065  PRINT"EiaHT  RANDOM  COLORS  WILL  BE  CH 

OSEN."  :rem  78 

1070  PRINT "A  COLOR  MAY  BE  CHOSEN  MORE  THA 

N  "  ;  : rem  32 

1075  PRINT"ONCE. {3  SPACES}AFTER  THE  SIX  D 

lAMONDS { SHIFT-SPACE } COVERING  THE " 

: rem  101 
1080  PRINT "CODE  APPEAR,  ENTER  YOUR  GUESS 

{SPACE} WITH  THE (2  SPACES} COLOR  KEYS. 

srem  244 
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1090  PRINT "AFTER  YOUR  SIX  COLORS  ARE  ENTE 
RED  Y01JR{2  SPACESlSCORE  WILL  APPRAR. 

:rem  235 

1100  PRINT"" :PRINT"SCORING  IS:"   : rem  137 

1110  PRINT "+=CORRECT  COLOR  CORRECT  LOCATI 

ON"  :rem  248 

1120  PRINT "0=CORRECT  COLOR  WRONG  LOCATION 

srem  121 


1130 

1140 

1145 

1150 

1160 

1170 

1175 

1180 

1190 
1200 
1210 


PRINT"@=WRONG  COLOR" : PRINT ' 


:  rem 


42 


1220 


1230 


1240 
1250 


1310 
1320 
1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 
1420 

1430 


PRINT "THE 

ON '  T  " 

PRINT "RELATE 


SCORING  MARKER 


LOCATIONS  D 
:rem  87 
TO  THE  GUESS  LOCATIONS. 
"  :rem  62 

PRINT""!PRINT"YOU  HAVE  12  TURNS,  IF 
[SPACE] YOU  WISH  TO  SEE  "      : rem  54 
PRINT "THE  CODE  AND  QUIT  THAT  GAME  EN 
TER  9.": PRINT""  ; rem  230 

PRINT" IF  5  OR  LESS  COLORS  HAVE  BEEN 
{SPACE  3 GUESSED"  : rem  86 

PRINT "ENTER  "DEL'  TO  REMOVE  THE  CUES 
S."  trem  71 

PRINT" (down! {RVS} {BLKlPRESS  ANY  KEY 
fOFFJ"  :rem  62 

GETR$:IFR$=""THEN1190         srem  219 
GOTO130  I  rem  144 

PRINT" iwHT} IcLR} (10  DOWN] {9  RIGHT] 
{ RVS ] [ 3  SPACES ) ( OFF }  [ RVS ]  [ OFF ] 
{RVSJ  [OFF]  {RVS3{3  SPACES] (OFF} 
( RVS ]  { OFF }  { RVS }  (OFF ]  [ RVS ] 
{3  SPACES] {off}  (RVS3{3  SPACES] {OFF] 

srem  252 
PRINTSPC{9)"{RVS3  [off] {3  SPACES] 
[RVS] [3  SPACES] [off]  [ RVS ]  {OFF] 
[RVS]  {off]  [RVS]  (0FF]i0i{RVS] 
[OFF]  {RVS}  [OFF3i2  Og  [RVSJ  [OFF] 
[RVS]  [OFF]"  :rem  245 

PRINTTAB(9) "[RVS]  [OFF] {4  SPACES] 
[RVS]  {OFF] [2  SPACES] [RVS] (2  SPACES] 
[OFF] (2  SPACES] [RVS]  ^O^     [OFF]  { RVS ! 
B2  0§[OFF]  {RVS] {3  SPACES } E*| { OFF } " 

: rem  218 
FORD=1T09: PRINT"  ";:NEXTD  : rem  63 
PRINT" [RVS] {3  SPACES) [OFF] [2  SPACES] 
{RVS}  [OFF} (2  SPACES] [RVS} [2  SPACES} 
{off} [2  SPACES ]{ RVS }  {OFF]  { RVS ] 

[off]  {rvs][3  spaces} {off]  [RVS] 

(OFF} [2  spaces] [ RVS]  (QFF}"  : rem  185 
FORD=1TO2000:NEXT  srem  60 

RETURN  :rem  166 

IFZ(I)=0THENHI=34;LO=75:GOTO1520 

!rem  212 
tLO=126:GOTO1520 

i  rem  7 
:LO=52!GOTO1520 

trem  211 
:LO=198:GOTO1520 

: rem  18 
;LO=97:GOTO1520 

: rem  22  3 
:LO=172:GOTO1520 

:rem  17 
!LO=188iGOTO1520 

; rem  24 
!LO=149!GOTOI520 

: rem  18 
: rem  166 
;LO=75:GOTO1520 

;rem  198 
IFA(T)=1THENHI=33;LO=126!GOTO1520 

:rem  249 


IFZ(I}=lTHENHI=3a; 

IFZ(I}=2THENHI=43; 

IFZ(I)=3THENHI=45: 

IFZ(I)=4THENHI=51: 

IFZ(I)=5THENHI=57: 

IFZ(I)=6THENHI=64! 

IFZ{I)=7THENHl=6a! 

RETURN 

I  FA ( T ) =0THENHI  =  34 ; 


1440  IFA(T)=2THENHIss43jLO= 

1450  IFA(T)=3THENHI=45!LO= 

1460  IFA{T)=4THENHI=51:L0= 

1470  IFA(T}=5THENHI=57!LO= 

1480  IFA(T)=6THENHI=64iLO= 

1490  IFA(T}=7THENHI=68!LO= 

1500  RETURN 

1510  HI=45:LO=198 

1520  POKEHF.HI :POKELF,LO 

1530  POKEHP,0:POKELP,25  5 

1540  POKEAD,9:POKESR,0 

1550  POKEWF,65 

1560  FORSO=1TO150:NEXTSO 

1570  POKEWF,64 

1580  RETURN 


52;GOTO1520 

trem  197 
198;GOTO1520 

srem  4 
97tGOTO1520 

trem  209 
172tGOTO1520 

s  rem  3 
188sGOTO1520 

trem  10 
a49tGOTO1520 

srem  13 

srem  166 

srem  178 

s  rem  4 

: rem  185 

srem  77 

s  rem  46 

:rem  23 

trem  47 

trem  174 


Program  2:  cypher— vie  version 

90  POKE36879,232tGOSUB1210tPRINT3PRINT" 
{CLR][BLK} [RVS] [3  SPACES) INSTRUCTIONS 
[2  SPACES ]Y/N{ 2  SPACES) [OFF } "   trem  14 
100  GETA$:IFA?=""THEN100  srem  69 

110  IFA?="Y"THENGOTO1060  srem  143 

120  IFA$<>"N"THEN100  srem  83 

130  PRINT"{CLR}":DIMA%(5),Z%(5),S%(5),RC% 

(8),GC%(8)  -.rem  38 

140  GLOC=7688sCGLOC=38408!ANS=7680:A$="" s 

POKE3687a,15  srem  19 

150  HF=36B76:LF=36875  srem  133 

160  CANS=38400  s  SLOC=7695  iX=0  sFORK=lT012 ;F 

0RI=1T06  srem  11 

210  P0KEGL0C,81 sPOKECGLOC, 1 tGLOC=GLOC+l :C 

GL0C=CGL0C+1 sNEXTI  srem   44 

230    GLOC=GLOC  +  38  s  CGLOC=CGU)C+38  s  NEXTK  s  GLO 

C=7688;CGLOC=38408  trem  178 

260  FORL=0TO5sB=INT(RND(l)*8) 5RC%(B)=RC%( 

B)+lsA%(L)=B  trem  246 

300  POKEANS,90sPOKECANS,2sGOSUB1510sANS=A 

NS+15CANS=CANS+1eNEXTL         srem  31 
320  ANS=7680sCANS=38400  srem  36 

330  FORI=0TO5  :rem  11 

340  GETZ$sIFZ$=""THEN340  :rem  131 

350  IFASC(Z?)=20THENGOTO1020      srem  151 
360  IFASC{Z?)<49ORASC{Z$)>57THEN340 

: rem  46 
370  Z%(I)=VAL{Z?) 5Z%(I)=Z%(I)-1  srem  169 
390  IFZ%(I)=8THEN800  srem  128 

400  GC%(Z%(I))=GC%{Z%(I))+1        srem  95 
410  POKECGLOC,Z%(I) tGOSUB13  30 5CGL0C=CGL0C 

+lsNEXT:FORI=:0TO7  srem  191 

460  IFGC% { I ) <=RC% ( I ) THENQ=Q+GC% ( I ) 

470  IFGC% ( I ) > RC% ( I ) THENQ=Q+RC% (I) 
480  NEXTI s PORK=0TO5 
500  IFZ%CK)=A%(K)THENF=F+1 
520  NEXTKsIFQ=0THEN620 
530  IFF=0THEN580 
540  FORK=0TOF-1 
550  S%CK)=91 tNEXTK 
570  IFF=QTHEN620 

580  F0RK=FT0Q-1  : 

590  S%(K)=87sNEXTK 

620  FORK=0TO5  5POKESLOC,S%(K) t POKESLOC+307 

20,0  srem  6 


rem 

193 

rem 

146 

rem 

213 

rem 

210 

rem 

111 

rem 

166 

rem 

127 

srem  25 

rem 

198 

rem 

164 

srem  34 
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640 
650 
660 
670 
680 
690 
700 
710 
7  20 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 

880 


890 
910 
930 


940 
960 


980 

990 

1000 

1010 

1020 

1030 

1040 

1050 
1060 


1070 


1080 


1090 

1092 

1095 
1100 
1110 

1120 

1130 
1140 


SL0C=SL0C+1  :reni  149 

NEXTK  .        :rem  37 

SLOC=SLOC+38  : rem  209 

CGLOC=CGLOC+38  : rem  64 

1=0  :rein  84 

X=X+l  :rem  232 

IFF=6THEN800  : rem  166 

IFX=12GOTO800  srem  240 

FORK=0TO5  srem  16 

S%(K)=0  :rem  27 

NEXTK  srem  37 

Q=0:F=0  : rem  71 

FORK=0TO7  :rem  22 

GC%(K)=0  srem  86 

NEXTK  srem  41 

GOTO330  srem  111 

FORT=0TO5  srem  24 

POKEANS.Sl  srem  63 

POKECANS,A%(T)  srem  3  7 

GOSUB1420  srem  226 

ANS=ANS+1;CANS=CANS+1  srem  22 

NEXTT  srem  48 

POKE19a,0sIF2%(I)=8OR(X=12ANDF<6)GOTO 
910  srem  106 

PRINT" {CLRl (3  DOWN} {2  SPACES IyOU  WON 
{SPACE}IN"X"M0VES"!PRINT"{8  SPACES}"; 

! rem  43 
GOTO930  srem  118 

PRINT" {3  DOWN) (BLK)YOU  LOSE"   srem  94 
PRINT" {2  DOWN}  {RVS}PRESS{2  DOWN} 
(4  LEFT} ANY {2  DOWN} {3  LEFT} KEY" 

s  rem  142 

GETC$:IFC$=""THEN940  srem   97 

PRINT" tCLR} {2  DOWN} tBLK} WOULD  YOU  LIK 

E  TO  TRY  AGAIN  ?{2  SPACES} [RVS )Y/N 

{off}"  srem  29 

GETASsIFA$=""THEN980  srem  101 

IFA$="Y"THENRUN130  srem  40 

IFA$<>"N"THEN980  srem  145 

PRINT" [CLR}" SEND  srem  55 

F0RDE=IT01STEP-1:P0KECGL0C-DE, 12sG0S 

UB1510SNEXTDE  srem  192 

t'ORRE=0TO8sGC%(RE)=0sNEXTRE  srem  216 

CGL0C=CGL0C-(I*1)  srem  244 

GOTO330  srem  149 

PRINT" [CLR}THIS  IS  A  CODE  BREAK-  ING 

GAME.  SIX  OF  EIGHTRANDOM  COLORS  WIL 
L  BE"  trem  95 

PRINT "CHOSEN.  A  COLOR  MAY  BECHOSEN  M 
ORE  THAN  ONCE. AFTER  THE  SIX  DIAMONDS 
";  srem  247 

PRINT "COVERING  THE  CODECS  SPACES }APP 
EAR,  ENTER  YOUR [4  SPACES] GUESS  WITH 
[SPACE} THE  COLOR (2  SPACES } KEYS . " 

srem  50 
PRINT "AFTER  YOUR  SIX  COLORS  ARE  ENTE 
RED  YOUR  SCOREWILL  APPEAR."  srem  235 
PRINT" {5  SPACES} {DOWN} {RVS} PRESS  ANY 

KEY"  srem  30 

GETA$sIFA$=""THEN1095  srem  193 
PRINT" £ CLR} {DOWN} SCORING  IS: "srem  34 
PRINT"+=CORRECT  C0L0R(9  SPACES )C0RRE 
CT  LOCATION"  srem  248 

PRINT "0=CORRECT  COLOR  WRONG 
{3  SPACES} LOCATION"  srem  121 

PRINT"§=WRONG  COLOR"  srem  31 

PRINT "{down] THE  SCORING  MARKER 
[4  SPACES  3  LOCATIONS  DON'T  RELATETO  T 
HE  GUESS  LOCATIONS"  srem  220 


1150 

1160 

1170 

1175 

1180 

1]90 
1200 
1210 


1220 


1230 


1250 


1310 
1320 
1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 
1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 
1510 
1520 


PRINT "YOU  HAVE  12  TURNS,  It 

TO  SEE  " 
PRINT "THE  CODE  AND  QUIT 
ER  ' 9'  .  " 

PRINT" {down] IF  5  OR 
{3  SPACES} HAVE  BEEN 


YOU  WISH 

srem  43 

THATGAME  ENT 

srem  41 

LESS  COLORS 

GUESSED "srem  103 


PRINT"ENTER  'DEL'  TO  REMOVE 
S.  " 

PRINT" {5 
[ OFF } " 


THE  GUES 
srem  71 
SPACES} {RVS} PRESS  ANY  KEY 

srem  157 


GETR$sIFRS=""THENl]90        srem  219 
GOTO130  srem  144 

PRINT" {PUR] {CLR} {10  DOWN }{ RVS } 
{2  SPACES} {off]  JRVS]  {OFF)  ( RVS ] 
{OFF  3  (RVS] (3  SPACES) {off}  { RVS } 
{off}  [RVS]  [off}  [RVS} {3  SPACES} 
[OFF]  {RVS) {3  SPACES] {OFF}"; srem  201 
PRINT "{RVS]  [off] [2  SPACES ][ RVS } 
{3  SPACES} (off}  {RVS}  {oFF}  { RVS ) 
{off]  £rVS)  (off  3^03 {RVS]  {OFF] 
{RVSJ  {0FF)E2  03  {RVS)  {OFF}  {RVS} 
{off}";  srem  192 

PRINT" (RVS)  [OFF} [3  SPACES ){ RVS } 
£oFF3{2  spaces) (RVS) (3  SPACES) (off) 
(SPACE) [RVS}  gO^     (OFF)  [ RVS ]  |2  03 
[OFF]  fRVS){2  SPACES) g*i (OFF)"; 

srem  180 
PRINT" [RVS) {2  SPACES)  (OFF) [2  SPACES  3 
[RVS 3  [OFF  3  {2  SPACES)  (RVS)  (OFF) 
(3  SPACES) {RVS)  {OFF)  { FWS }  (OPF} 
{ RVS } { 3  SPACES } £  OFF  3  ( RVS  3  { OF  F  3 
[RVS}  (OFF}";  srem  244 

FORD=1TO2000:NEXTD  srem  128 

RETURN  srem  166 

IFZ% ( I )=0THENHI=130  sLO=130  sGOTOl 520 

srem  78 
IPZ%( 1 )=1THENHI=175 


;L0= 


IFZ% ( I ) =2THENHI=183 

IFZ%(I}=3THENHI=191 

IFZ%{I)=4THENHI=195 

IFZ%(I)=5THENHI=201 

IFZ%(  I  )=6TliENni  =  207 

IFZ% ( I ) =7THENHI=209 

RETURN 

IFA% ( T ) =0THENHI=130 

IFA%(T)=1THEN[1I  =  17  5 

IFA%(T)=2THENHI=183 

IFA%(T)=3THENHI=191 

1FA% (T) =4THENHI=195  ; 

IFA%{T)  =  5THENHI  =  201  ! 

IFA% ( T ) =6THENHI=207 ; 

IFA% ( T ) =7THENHI=209  ; 

RETURN 

HI=45sLO=198 
POKEHF,HI sPOKELF,LO 


175:GOTO1320 
srem  98 
LO=183sGOTOl520 

! rem  98 
L0=191 SGOTO1520 

; rem  98 
LO=195sGOTO1520 

srem  108 
LO=201 ! GOTO 1520 

srem  86 
LO=207;GOTO15  20 

srem  100 
LO=209sGOTO1520 
! rem  97 
srem  166 
LO=130:GOTO1520 

srem  64 
LO=175sGOTO1520 

: rem  84 
LO=183sGOTO1520 

s  rem  84 
L0=191 SGOTO1520 

s  rem  84 
LO=195sGOTO1520 

srem  94 
LO=201sGOTO1520 

! rem  72 
LO=207sGOTO1520 

s  rem  86 

LO=209sGOTO1520 

srem  92 

srem  166 

srem  178 

s  rem  4 
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1560  PORSO=lTO150sNEXTSO 
1570  POKEHF,0:POKELF,0 
1580  RETURN 


: rem  23 
: rem  61 
rem  174 


The  Forbidden  Crypt 

(Article  on  pa^e  53.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTEI's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


Program  1:  The  Forbidden  Crypt— 
VIC  Loader 

Note:  Reijiiircs  8K  or  uiorc  expansion  mcnion/.  See 
instruelions  in  article  before  entering  VIC  version. 

110  POKE44, 32!POKE642, 32 j P0KE8192 , 0 : POKES 
48,30:POKE36866, 1 50 : POKE36aG9, 240 : PRI 
NT"{CLRl"  srem  148 

120  PRINT"FOR  TAPE,  PRESS  PLAY."; srem  205 

130  S$="LO"+CHR${34)+"A"+CHR$(34)+",8:"+C 
HR?{131)  srem  62 

140  REM  CHANGE  8  TO  1  IN  LINE  13(3  IF  US  IN 
G  A  DATASETTE  : rem  115 

150  FOr:=1TOLEN{S5 ) ! POKE63a+I ,ASC(MID$ (S5 
,1)) :NEXT:POKE198, I :END       : rem  141 

Program  2:  The  Forbidden  Crypt— 
VIC  Custom  Characters 

100  CS=4096: PRINT" ( CLR } " : FORA=0TO25 5 : POKE 
7680+A, A: POKE38400+A, 0 : NEXTA: POKE3686 
9,252  : rem  34 

110  FORA=0TO2047 ! POKEA+CS , PEEK [ 3 276B+A ) :N 
EXTA  :rem  212 

120  FORA=0TO1023:READBsPOKECS+A,R;NEXTA:P 
OKE36869,24B  srem  247 

1 30  FORA=0TO85 : READB : P0KE7 168+A , B : NEXTA 

:rem  164 

140  print"{clr1kor  tape,   press  play."; 

trem  98 

150  S$="L0"+CHR5 ( 34 ) +"B"+CHR? { 34 ) +"  ,  8; "+C 

fTR$(131)  :  rem  65 

160  REM  CHANGE  8  TO  1  IN  LINE  150  IF  YOU 

[SPACE} ARE  USING  A  DATASETTE  srem  76 
170  F0RI=1T0LEN(S$) :POKE630+1 ,ASC(MID${S$ 

,1) ) :NEXT:P0KE198, I :END  : rem  143 
180  DATA60, 126, 219, 255, 255, 2 19, 102,60,0,0 

,0,0,24,60,90,24  srem  10 

190  DATA0,64,32, 24B , 240 , 32 , 64 , 0, 24 , 90 , 60 , 

24,0,0,0,0  :rem  205 

200  DATA0,2,4,15, 15,4,2,0,0,56,56,1S4, 144 

,254, 18,18  srem    225 

210    DATA16, 40, 68,68,68,68,198, 0,2, 63, 150, 

254, 18,40, 198,0  srem    1 

220    DATA0, 3, 118, 124, 112.0,0,0,0, 192,96,51 

,30,0,0,0  srem    142 

230    DATA40,56,214,24  3,219, 14, 0,0, 60, 122,2 

47,129,126,122,122,122  srem    47 

240    DATA30,62,24,24,60,  126 ,  126 , 60 , 24 , 52 , 8 

2,255,74,44,24,0  srem    21 

250    DATA144,96,112,184,28,14,7,3,2R, 116,3 

1,127,15,4,4,12  :rem    232 

260    DATA12, 24, 240, 224,224,96, 32,96,20,29, 

106,252,252,36,36,108  srem    25 
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270  DATA 124, 66, 66, 124, 72, 68, 66, 0,16,  16,16 

,8,  15,0,0,0  :rem  35 

280  DATA8,8,9, 16,240,0,0,0,72, 72,84,35,20 

,8,7,0  srem  36 

290  DATA  18, IB ,42 , 196 , 40 , 16 , 224, 0 , 129 , 129 , 

66,36,153,189,126,60         srem  251 
300  DATA60,126,189, 15  3,36,66,129,129,34,3 

4,34,220,124,220,34,34         s rem  74 
310  DATA60,90,90, 126, 36,36,24,0,60,32,32, 

32, 32,32,60,0  srem  112 

320  DATA12,16,16,60, 16, 112, 110,0,60,4,4,4 

,4, 4,60,0  srem  151 

330  DATA0, 8, 28, 42, 8, 8, 8, 8, 0,0, 16,  3 2, 12 7,  3 

2,  16,0  srem  30 

340  DATA0 ,0,0,0,0,0,0,0,8,8,8,8,0,0,8,0 

s  rem  109 
350  t)ATA36,  36,  36,0,0,0,0,0,  36,36,126,36,1 

26, 36, 36,0  srem  224 

360  DATAB , 30 , 40 , 28 , 10 , 60 . 8 , 0 , 0 , 98 , 100 , 8 , 1 

6,38,70,0  srem  178 

3  70  DATA48,72,72,48,74,68, 58,0,60,24,24,2 

4,24,24,24,60  srem    152 

380    DATA0, 0,63, 63, 63. 63, 60, 60, 0,0, 2 52, 252 

,252,252,60,60  srem  169 

390  DATA60, 60, 2  52, 252, 2  52, 252,0,0,60,60,6 

3,63,63,63,0,0  srem  170 

400  DATA0,0, 255, 255, 255, 2  55,0,0,60, 60, 60, 

60,60,60,60,60  srem  162 

410  DATA0 ,0,0, 0,0, 24, 24, 0,0, 2, 4, 8, 16, 32, 6 

4,0  srem  99 

420  DATA60 , 66 , 70 , 90 , 98 , 66 , 60 , 0 , 8 , 24 , 40 , 8 , 

8,8,62,0  srem  155 

430  DATA60 , 66 , 2 , 12 , 48 , 64 , 1 26 , 0 , 60 , 66 , 2 , 28 

,2,66,60,0  srem  237 

440  DATA4 , 1 2 , 20 , 36 , 1 26 , 4 , 4 , 0 , 126 , 64 , 1 20 , 4 

,2,68,56,0  trem  222 

450  DATA2B, 32, 64, 124, 66, 66, 60, 0,1 26, 66, 4, 

8,16,16,16,0  srem  91 

460  DATA60 , 66 , 66 , 60 , 66 , 66 , 60 , 0 , 60 , 66 , 66 , 6 

2,2,4,56,0  srem  1 

470  DATA0, 0,8, 0,0, 8, 0,0, 0,0, 8, 0,0.  8, 8,  16 

srem  168 
480  DATA14, 24.48,96,48,24,14,0,0,0,126,0, 

126,0,0.0  irem  169 

490  DATAl 12, 24, 12, 6, 12, 24, 11 2,0, 60, 66, 2,1 

2,16,0,16,0  srem  0 

500  DATA0 , 64 , 32 , 240 ,240, 32, 64, 0,0, 2, 4, 15, 

15,4,2,0  :rem  101 

510  DATA0 , 0 , 0 , 0 , 24 , 60 , 90 , 24 , 0 , 0 , 0 , 0 , 240 , 4 

8,80,144  srem  98 

5 20  D ATA0 ,0,0, 0,15, 12, 10, 9, 24, 90, 60, 24,0, 

0,0,0  srem  195 

530  DATA144,e0,48,240,0,0,0,0,9,10,12,15, 

0,0,0,0  '.rem   44 

540  DATA4, 4, 4, 4, 4, 4, 4, 4, 0,0, 0,0, 224, 16,8, 

8  srem  22 

550  DATA8, 8, 8, 4, 3, 0,0, 0,8, 8, 8, 16, 224, 0,0, 

0  srem  30 

560  DATAl 28, 128, 128, 128, 128, 128, 128, 255,1 

28,64,32,16,8,4,2,1  srem  194 

570  DATAl, 2, 4, 8, 16, 32, 64, 128, 2 55, 128, 128, 

128,128,128,128,128  srem  195 

580  DATA2 55, 1,1. 1,1, 1,1, 1,0, 60, 126, 126, 12 

6,126,60,0  srem  206 

590  DATA0,0,0,0,0,0,255,0,54,127,127, 127, 

62,28,8,0  srem  169 

600  DATA64 , 64 , 64 , 64 , 64 , 64 , 64 , 64 , 0 , 0 , 0 , 0 , 3 

,4,8,8  srem  43 

610  DATAl 29, 66, 36, 24, 24, 36, 66, 129, 0,60, 66 

,66,66.66,60,0  ; rem  207 

620  DATAS, 28,42,119,42,8,8,0,2,2,2,2,2,2, 

2,2  srem  127 


630 
640 
650 
660 
670 
680 
690 
700 
710 
7  20 
730 
740 
750 
760 

770 
780 

790 

800 

810 

820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 


DATRS, 28, 62, 127, 62, 28, 8, 0,8, 8, 8, 8, 255 
,8,8,8  :rem  73 

DATAl 60 , 80 , 1 60 , 80 , 1 60 , 80 , 1 60 , 80 , 8 , 8 , 8 
,8,8,8,8,8  :rem  4 

DATA0, 0,1, 62, 84, 20, 20, 0,255, 127,63,31 
,15, 7,3,1  trem  166 

DATA0 ,0,0,0,0,0,0,0,240,240,240,240,2 
40,240,240,240  : rem  122 

DATA0, 0,0, 0,2 55, 2 55, 255, 255, 255, 0,0,0 
,0,0,0,0  srem  103 

DATA0,0,0,0,0,0,0,255, 128,128,128, 128 
,128,128,128,128  srem  16 

DATAl 70, 85, 170, 85, 170, 85,  170, 85,  1,1,1 
,1,1,1,1,1  srem  233 

DATA0,0,0,0, 170,85, 170,85,255,254, 252 
,248,240,224,192,128  srem  226 

DATA3 ,3,3,3,3,3,3,3,8,8,8,8,15,8,8,8 

srem  204 
DATA0, 0,0, 0,15, 15, 15, 15, 8, a, 8, 8, 15,0, 
0,0  srem  117 

DATA0 ,0,0,0,248,8,8,8,0,0,0,0,0,0,255 
,255  : rem  166 

DATA0, 0,0, 0,15, 8, 8, 8, 8, 8, 8, 8, 255, 0,0, 
0  srem  3S 

DATA0, 0,0, 0,2 55, 8, 8, 8, 8, 8, 8, 8, 248, 8, a 
,8  : rem  116 

DATA192, 192,192,192,192,192,192,192,2 
24,224,224,224,224,224,224,224 

srem  23  5 
DATA7, 7, 7, 7, 7, 7, 7, 7, 255, 255, 0,0, 0,0,0 
10  :rem  92 

DATA2 55, 255, 2 55, 0,0, 0,0, 0,0, 0,0, 0,0,  2 
55,255,255  : rem  213 

DATAl, 1,1, 1,1, 1,1, 235, 0,0, 0,0, 240, 240 
.240,240  :rem  89 

DATA15, 15, 15,15,0,0,0,0,8,8,8,8,248,0 
,0,0  trem  172 

DATA240 , 240 , 240 , 240 , 0 , 0 , 0 , 0 , 240 , 240 , 2 


40,240,15,15,15,15 
DATA169,0, 141,  52,3 
DATA141,56,3,169,127 
DATA141,34,145,  173,32 
DATA145,41,128,208,8 
DATA169, 1,141,  52,3 
DATA76,40,28,173,17 
DATA145,41,16,208,5 
DATA169,2,141,52,3 
DATA173,17, 145,41,4 
DATA208,12, 173, 52,3 
DATA24,105,3,141,52 
DATA3, 76,75, 28,17  3 
DATA17,145, 41,8, 208 
DATA9,17  3,52,3,24 
DATA105,6,141,52,3 
DATA173,17,145,41,32 
DATA20a , 3 , 238 , 56 , 3 , 96 


srem  79 
srem  100 
srem  211 
I  rem  253 
srem  211 
srem  105 
srem  167 
I  rem  159 
srem  109 
srem  153 
srem  150 
srem  143 
srem  119 
srem  160 

s  rem  60 
srem  101 
srem  209 

s  rem  14 


Program  3:  The  Forbidden  CiYPt— 
VIC  Version  (Main  Program) 


20  DIMMN(4,6),DR(8) 
30  F0RI=lT04sF0RJ=l 

NEXTIsF0RI=lT08: 
40  F0RI=lT04sRM(I)= 
50  DATA7792, 5,6, 22, 

46,15,16,1,17,2, 

60  DATAl, -1,-22, -21 

70    DEFFNY(X)=INTCX/ 

)*22) 5DEFFNA(X)= 


,RM(4) 

T063READMN{I,J) 
READDR(I) sNEXTs 
1 s  NEXT 

7,1,7802,8,9,1. 
7956,23,24,22,2 

,-23,22,23,21 

22) sDEFFNX{X)=X 
INT(RNDC1)*X)+1 


srem  89 
s  NEXTJ : 
rem  194 
s  rem  51 
10,5,79 
5,4 

rem  163 
srem  34 
-(FNY(X 
5  rem  73 


80  TP$=" (,,,,,,,,,,,,,,,,,,, , )" sBT $-"+,, , 
,,,,,,,,,,,,,,,,,*"  srem  172 

90  SI$="-{20  SPACES}-" sML$="{RED}@§@@@?8@ 
e"sLV=lsSC=0sMQ=l  srem  165 

100  POKE36878 , 10 : POKE36879 , 8 s POKE36869 ,25 
2sC=30720sP=7910  srem  199 

IFTC=4THENTC=0 SGOSUB790  srem  182 
GOSUB180  srem  172 

GOSUB430sP=(MN(RM,l)+8)+9*(Pl=-l ) 

s  rem  9 
IFMQO11THENGOTO110  srem    152 

PRINT"fCLRl{l0    DOWN}(YELn6    RIGHT} 
{RVS}GAME   0VER{0FF}"  srem    234 

PRINT" f DOWN) (4  RIGHT} {RVS} PRESS  ANY  K 
EY" SPRINT" {4  RIGHT) {RVS } TO  PLAY  AGAIN 
{OFF}"  srem   185 

POKEl 98 , 0  s  WAIT    1 98 , 1 s PRINT" ( BLU } " s  RUN 

srem  140 
GOSUS690sGOSUB710:PRINT"{BLU)";FORI=l 
T04  s IFRM ( I )=0THENPOKEMN { 1 , 1 } +3 , 160 

srem   99 
NEXTs  POKEP, 46 : POKEP+C, 2 !GOSUB760 

3  rem  4 
SYS7168tPl=DR(PEEK(820) ) 3TP=PEEK( P+Pl 
)  srem    227 

IF(TP<>32)AND(TP<>39)THEN200  srem  101 
P=P+P1 sIFTP  =  32THENPOKEP-Pl ,32  s  POKEP+C 
,2$POKEP,46sGOTO200  i rem   242 

TP=PsF0RI=lT04sIF(MN(I,l}=P)0R{MN(l,l 
)+7=P)THENRM=I:I=5  srem    106 

NEXTIsP=7897+(17*{P=MN(RM,l)) ) sMT=MN( 
RM, 2) 3MB=MN(RM, 3) sMP=MN(RM,4) srem  136 
MD=MN(RM,5) 5MC=MN(RM,6)  srem    69 

IFRM{ RM)  =  1THENP0KEP-P1 , 32  s POKEP+C, 2  s  P 
OKEP,46sRETURN  srem    255 

P=TP-P1:GOTO200  srem    125 

P0RI  =  1T04  sMM=MM+l sl FMM=4THENMM=0 

srem  32 
IFM(MM)<>0THENI=6  i rem    247 

NEXTI  srem    27 

IPI=5THENRETURN  srem    237 

Vl=P-7680sYl=FNY(Vl) sXl=FNX(Vl ) sV=M(M 
M)-7680sY=FNY(V) sX=FNX(V)  srem    2 

M=22*(Y>Yl)-22*(Y<Yl)EM=M-l*tX<Xl)+l* 
(X>X1) sTM=M(MM)+MsQ=PEEK(TM)  srem  239 
R=PEEK(TM+MP)  : rem    3 

IF(Q=0)OR(R=0)THENMQ=MO+1 5GOTO410 

srem  243 
IF(M<>MP)AND(M<>-MP)T!iEN400  srem  85 
IPM=MPTHENIF(R<>0)AND(R<>32)THENRETUR 
N  srem   191 

IFM=-MPTHENIF(Q<>0)AND(R<>32)THENRETU 


110 
120 
130 

140 
150 

160 


170 


180 


190 

200 

210 
220 

230 

240 

250 
260 

270 
280 

290 
300 
310 
320 

330 

340 
350 

360 
370 

380 


RN  :rem   236 

390    GOTO410  trem   106 

400  IF(Q<>32)OR(R<>32)THENRETURN  srem  214 
410    POKEM{MM) ,32sPOKEM(MM)+MP,32sPOKETM+C 

,MCsPOKETM+MP+C,MCsPOKETM,MT  srem  142 
420  POKETM+MP,MB!M(MM)=TMjRETURN  srem  83 
430  GOSUB690sGOSUB7  40sGOSUB760s POKEP, 0: PC 

KEP+C,2  srem  252 

440  FORI=0TO3  trem    11 

441  X=FNA(19) 3Y=FHA{13) t Z=76S0+X+( Y*22 ) 

trem    164 

442  IFPEEK(Z)<>32THEN441  srem  160 

443  P0KEZ,MTsPOKEZ+MP,MB  srem  55 
450  POKEZ+C,MCsPOKEZ+MP+C,MCsM(I)=ZsNEXTI 

s  rem  123 
470  X=FNA{18)+lsY=FNA{12)  +  ],  sZ=X  +  7680+(Y*2 
2) tIFPEEK(Z)<>32THEN470  trem  158 
480  TR=10+RM  s  TL=Z  s  POKETL , TRs  POKETL+C , 6 

srem  207 
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490    SYS7168!Pl=Pli:EK{820)  !  C1  =  P1 :  P1=DR(  PI ) 

:rem   70 
500    IFPEEK(P+P1+P1)=93THENRETURN    : rem    250 
510    T=MQ:GOSUB280:TP=PEEK{P+P1+P1 ) : I FMQ=T 
THEN 5 40  :rem    18 

520    IFRM(RM)=0THENRM(RM)=1 jSC=SC-300;TC=T 
C-1  srem    180 

530    RETUHN  : rem    120 

540    IF{TP<=45)AND(TP>=40)THENP1=0!CI=0 

: rem  222 
550  IFPEEK(824)THENGOSUB610:GOTO490 

:rem  147 

560  IF{P+P1 )  <>TLAND{P+P1+P1 )  OTLTHEN570 

:rem    66 

561  RM{ RM)=0  sTC=TC+l ! SC=SG+300 :GOSUB760 : P 
OKETL+C,0jPOKETL,32:TL=0!GOTO490 

;rem  21 
570  G=PEEK(P+P1) :H=PEEK(P+P1+P1) :IF(G<>MT 

)  AND  ( G  OMB  )  AND  (HOMT)  AND  (HOME)  THEN  58 

0  :rem    39 

57  5    MQ=MQ+1:IPRM(RM)=0THENRM(RM)=1:TC=TC- 

L!SC=SC-300  :rem    205 

576    RETURN  ;rem    130 

580    IPC1=0THEN490  ;rem   217 

590    POKEP+P2,32:POKEP,32:P=P+Pl :P0KEP+C,2 

!P0KEP+P1+C,3  :rem    31 

600    POKEP,0:POKEP+P1 ,63+Cl :P2=P1 :C2=Cl!GC 

TO490  jrem    244 

610    AL=P+P2 :S=0:IFC2=0THENP2=22:C2=1 :POKE 

36876,200  srem    167 

620    S^S+1 !P0KEAL+({S-1 )*P2) , 32 :POKE36876 , 

200-S*5:BL=PEEK{AL+(S*P2))  j rem    31 

630    I F ( BL=MT ) OR ( BL=MB ) THEHSC=SC+10 : G0SUB7 

60:POKE36a76,0:GOTO660  srem    142 

640    IFPEEKCAL+(S*P2 ) ) <>32THENPOKEP+P2 ,63+ 

C2! POKE 3 68 76,0: RETURN  : rem    3 

650    P0KEAL+(S*P2 ) , 63+C2 : POKEAL+ (S*P2 ) +C,C 

L+1 :GOTO620  s  rem   8 

660    AC=AL+(S*P2) !FORA=0TO3 : POKE36877 , 200 

srem  64 
670  IFAC=M{A)ORAC=M{A)+MPTHENPOKEM(A},32: 

POKEM(A)+MP,32:M(A)=0:POKE36877,0:RET 

URN  {rem    184 

680    NEXTA:POKE368 7 7,0: RETURN  : rem    12 

690    PRINT" {CLR}"; :PRINTTP5; :F0RI=1TQ17 j PR 

INTSI$; :NEXT! PRINTBT$r  : rem    226 

700    RETURN  ; rem    119 

710    PRINT" {HOME] {3    DOWN } " ; !F0RB=1T02 ! PRIN 

T"{2  RIGHT]  (,,,,,,)  {2  SPACES ](,,,,,,  ) 

{2  RIGHT]";  : rem  252 

720  PRINT" U  RIGHT]-(6  SPACES]~{2  SPACES] 

-{6  SPACES}-! 2  RIGHT}"; : PRINT" 

(2    RIGHT] '{6    spaces] '{2    SPACES]' 

(6    SPACES) '(2    RIGHT]";  : rem    35 

730    PRINT"{2    HIGHT}-[6    SPACES}-t2    SPACES} 

-{6    SPACES]- [2    RIGHT}"; jPRINT" 

[2     RIGHT]+, , , , , ,*{2    SPACES]+, , , , , ,* 

{2    DOWN] (2    RIGHT}" ; sNEXTB: RETURN 

:rem   57 
740    PRINT" {HOME} {8    DOWN}"; 
750    F0RI  =  1T03:  PRINT  "-(20    RIGHT  jj^" 

ETURN 
760    PRINT" {HOME  I  (19    DOWN]"; 
770    PRINTLEFT$(ML$,11-MQ)CHR$(13) 

(RVS}(yEL){4    RIGHT} SCORE ";SC; 

{SPACE]LEVEL"LV"{0FF]"; 

780  PRINT" {HOME}"; : PRINT" (BLU] 
790 


F0RI=1T04:RM(I)=1 !NEXT:LV^ 


; rem  66 
:NEXT!R 
rem  231 
rem  255 
! PRINT" 
(LEFT] 
: rem    149 

"7 : RETURN 

: rem    61 
LV+1 

: rem   134 


800    PRINT" (CLR) {7    DOWN} f 7    RIGHT ) [rVS] YOU 
(space] HAVE" SPRINT"  {3    RIGHT] (RVS)ACHI 
EVED    LEVEL "LV" {OFF}"  : rem    14 

810    FORI=1TO2000:NEXT; RETURN  : rem   47 

Program  4:  The  Forbidden  Crypi— 64 
Version 

100  PRINT" (CLR) {12  down] {12  RIGHT] PLEASE 
(SPACE] WAIT"  :rem  12 

101  SN=54272:FORI=SNTOSN+24:PGKEI,0!NEXT! 
AD=54277 ! SR=AD+1 : LF=SN: LH=SN+1 

:rem  204 

102  CR=SN+4;VL=54296  -rem  136 

103  POKEAD, 16:P0KESR, 240  : rem  171 

104  POKEVL,!  irem  248 
110  GOSUB820:GOSUB1810  : rem  48 

115  T$="(rvs)(40  spaces] (off) ":P=5:SC=0:L 
V=l  :rem  183 

116  FOR1=1TO4:RM(I)=0:NEXT        : rem  102 
120  S?="{RVS](2  SPACES} {OFF} {36  SPACES} 

(RVS) (2  SPACES] {OFF}"         : rem  211 
125  P0KE49194,7  :rem  53 

130  DEFFNRX(X)=INT(RND(1>*87)+X:DEFFNRY(Y 
)=INT(RND{1)*57)+Y:POKE53280,0 

: rem  247 

140  POKE5  3  281,0:PL=1524!PX=20:PY=12:OPL=1 

524 ! POKEPL, 81 : POKEPL+54272 , 4 :EN=5  3269 

! rem  117 
150  POKEEN,2  55!POKE49192,0:LV=1:SC=0!CS=5 
32  78:CD=5  32  79:GOSUB330;GOTOli5 

srem  237 
160  PRINT" (CLR)"; : PRINT: PRINTT? ; S$ ; SS ; iGO 
SUB180 : PRINTS$ ;S$ ; :GOSUB180 : PRINTS$ ; S 
?;T$  trem  79 

170  PRINT" (HOME }":RETURN  srem  150 

180  PRINT"{RVS} (2  SPACES] {off} (2  SPACES] 
gA3*************gSi(2  SPACES }iAJ***** 
********ISSJ12  SPACES]  {RVS}  {2  SPACES  } 
(OFF)";  :rem  41 

190  PRINT"{rvS} (2  SPACES]  (OFF] (2  SPACES  ]- 
(13  SPACES }-{ 2  SPACES }-{ 13  SPACES }- 
{2  SPACES) (RVS) {2  SPACES ) (OFF }" ; 

:rem  98 
200  PRINT" {RVS) (2  SPACES } {OFF ){ 2  SPACES ]- 
(13  SPACES) -{2  SPACES) -(13  SPACES ]- 
{2  SPACES} (RVS] (2  SPACES] (OFF] " ; 

trem  90 
210  PRINT" { RVS) {2  SPACES] {OFF) { 2  SPACES) I 
{13  SPACES}I{2  SPACES}I(13  SPACES } I 
{2  SPACES) {RVS] {2  SPACES  5 {OFF) " ; 

:rem  11 
220  PRINT"{RVS) (2  SPACES } {OFFJ (2  SPACES}- 
{13  SPACES) -{2  SPACES  )-{  13  SPACES  )j- 
{2  SPACES] (RVS] (2  SPACES] (OFF) " ; 

srem  92 
230  PRINT" {RVS} (2  SPACES) (OFF) (2  SPACES] - 
(13  spaces}- (2  SPACES }-{ 13  SPACES ]- 
[2    SPACES] {RVS] {2  SPACES) {OFF }" ; 

srem  93 
240  PRINT" (RVS) {2  SPACES } (OFF] ( 2  SPACES] 
iZi*************EXg{2  SPACES)gZJ***** 
****T***^Xi(2  SPACES ) { RVS } { 2  SPACES] 

srem  62 

srem  119 

iPRINT:PRINTT$;     srem    120 


{OFF}' 
250    RETURN 
260    PRINT"{CLR}' 
270    PORI=1TO20:PRINTS$; :NEXT: PRINTT? : PRIN 

T" {home}": PRINT" (9    DOWN}";  srem    106 

280    D5="iL3gJi{36    SPACES}ELigJ3"sPRINTD$; 

D$;D$rD$: RETURN  srem    139 
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290  PRINT "{home} {23  D0WN)[YEL]t2  SPACES  3 S 
C0RE"SC"£3  SPACES 1lEVEL"LV" (3  SPACES} 
LIVES "P"i 78 " !  srem  67 

291  PRINT" [HOME]": RETURN  : rem  154 
330  IFTCO4THEN340  srem  48 
3  35  TC=0tFORI=lTO4:RM(I)=0!NEXT!LV=LV+l!G 

OSUB880  srem  24 

3  36  IFLV/4=INT  t  LV/4 ) THEKP=P+1 1 V=7-1NT ( LV/ 

4) :IFV>=0THENPOKE49194,V       irem61 

340  POKE49192,0!pOKE53269,0:GOSUal60:GOSU 
B290:IFP=0THEN610  :rem  235 

341  IFRM(1)=1THENPOKE1315,160     : rem  161 

342  IFRM(2)=1THENPOKE1332,160     J  rem  162 

343  IFRM(3)=1THENPOKE1675,160     : rem  174 

344  IFRM(4)=1THENPOKE1692,160  irem  175 
350  POKEPL,8l!POKEPL+54272,4  : rem  140 
360  M=PEEK( 56320 ) :M=(MAND15)  : rem  52 
370  IPM=15  THEN  360  : rem  225 
380  DX={(M>8)AND(M<12) )-(M<8)  srem  40 
390  DY=((M=6)OR(M=10)ORtM=14) )-( (M=5)0RtM 

=9)OR{M=13))  '-rem   185 

400  PX=PX+DX!Py=PY+DY  :rem  121 

410  PL=( PY*40 )+1024+PX ! I FPEEK ( PL) <>32THEN 

430  : rem  59 

420  POKEOPL,32 : POKEOPL+54272 ,0:POKEPL,81 : 

POKEPL+54272,4:OPL=PL:GOTO360  srem  88 
430  IPPEEK(PL)<>'9THENGOTO590  :rem  241 
440  IFPY=7THENRM=1  : rem  128 

450  IFPY=16THENRM=3  :rem  179 

460  IFPX>19THENRM=RM+1  :rem  127 

470  IFRM==1THENCL=6  srem  104 

480  IFRM=2T!IENCL=7  srem  107 

490  IFRM=3THENCL=5  srem  107 

500  IFRM=4THENCL=2  srem  97 

510  POKE53292,CL  srem  133 

520  IFRM(RH)=lTHENPX=PX-DX:PY=PY-DYsPL=(P 

Y*40)+1024+PXsOPL=PL:GOTO420  srem  162 
530  F0RI=1T04 : POKE2040+1 , 230+RMs  POKE53287 

+  1  ,CL  +  1 :NEXT:POKE2045 ,235  +  RM:GOSUB650 

:  rem  202 
540  X=PEEK( 53248) :Y=PEEK(53249)  srem  247 
550    IPX<=46THENPX=-3*( { RM=1 )0R( RM=3) ) -20* 

{(RM=2)OR(RM=4))  srem    29 

560    IFX>46THENPX=-19*( { RM=1 )0R( RM=3 ) )-36* 

((RM=2)0R(RM=4))  srem    33 

570    PY=-7*( {RM=1)0R(RM=2) )-16*{ (RM=3)0R(R 

M=4)} tPL=(PY*40)+1024+PX:OPL=PL 

srem  142 
580    GOTO330  srem    108 

590    PX=PX-DX!PY=PY-DY  :rem    13  5 

600    GOTO360  srem    104 

610  PRINT" {HOME} {7    DOWN} [16    RIGHT} {RVS} 
EyEL}GAME   OVERIOFF]"  srem    90 

611  PRIKT"{D0WN} [7  RIGHT) [RVS } PRESS  ANY  K 
EY    TO    PLAY   AGAINg73EOFF}" sPOKE198,0 

srem    129 

612  WAIT198,1  srem   205 

613  PRINT" tCLR}" I  RETURN  srem  24 
650    POKEOPL,32!POKEOPL+542  72,0  3POKEPL,81s 

POKEPL+54272,4sGOSUB260:GOSUB290 

srem  250 
660  IFPX=18ORPX=35THEN680  srem  52 

670  X=45 :Y=145 s POKE53264, PEEK ( 53264 )AND25 

4!POKE49189,0:GOTO690  srem  108 
680  X=45sY=145;POKE53264,PEEK( 53264 )ORl :P 

OKE49189,l  :rem  192 

690  POKE53248,X3POKE53249,YsPOKE53264, PEE 

K(53264)ANDlsPOKE53269,0  srem  50 
700  PL=5  3250:POKEPL,FNRX(58) s POKEPL+1 , PNR 

Y(67) sP0KEPL+2,FNRXt 169)  i rem  227 
710  POKEPL+3,FNRY(67) j POKEPL+4 , FNRX ( 58 ) :P 

OKEPL+5,FNRY{146)  t rem  50 


720  POKEPL+6,FNRX(167) 


POKEPL+7,FNRy(146) 
! rem  220 
7 30  POKEPL+8 , INT ( RND ( 1 ) *2 22 )  +  33 : POKEPL+9 , 

INT(RND{l)*139)+65sPOKEEN,255     srem   64 
740    GOSUB900:POKE49178,0  srem    134 

750    SYS49152sA=PEEK(49178)  srem    219 

760    IFA=lTHENPOKE49178,0sPOKE49190,0iRETU 

RN  irem   136 

770    IFAO2THEN800  srem    225 

780    POKE49178,0:POKE49190,0:P=P-1 :IFRM(RM 

)=lTHENRM(RM)=0sSC=SC-300:TC=TC-l 

srem  207 
785  FORI=20TO0STEP-lsPOKELH,I:POKECR, 17 :F 

ORW=1TO20:NEXT;POKECR, 16 sNEXT  srem  82 
790  POKECR,0;POKE53261,0: RETURN   srem  160 

800  IFAO3THEN810  srem  221 

801  SC=SC+300:GOSUB290:TC=TC+1 tPOKE49178, 
0!RH(RM)=1:POKE53261,0        srem  229 

802  FORI=0TO100STEP10sPOKELH, I sPOKECR, 17s 
FORW=lTO20!NEXTsPOKECR, 16 sNEXT 

srem  122 

803  POKECR,0sGOTO750  srem    202 
810    POKE49178,0 : POKE49190 , 0 3SC^SC  +  10  sGOSU 

B290SGOTO750  : rem    144 

820    POKE2040,230sPOKE2041 ,231 3POKE2042,23 

2sPOKE2043,233:POKE2044,2  34         irem    36 
830    POKE2045,236sPOKE2046,235  : rem   87 

840    CH=0:FORI=147  20TO15  3  59:READAsPOKEI,A: 

CH=CH+AsNEXT  ; rem    11 

845    IFCH<>45651THENPRINT"BAD    DATA    IN    SPRI 

TE    DEFINITIONS" SEND  srem    214 

850    RETURN  srem    125 

880    POKEEN,0!PRINT"{CLR} (5    RIGHT}  [5    DOWN} 

YOU    HAVE    ACHIEVED    LEVEL    ";1;V"     1" 

srem   86 
890    FORW=1TO1000 J NEXT: RETURN  srem   68 

900    A=PEEK{49189)  :ONA+-1GOTO910  ,  920 

srem   170 
910    A=1424:GOTO930 
920   A=1462 
930    FORI=ATOA+120STEP40:POKEI,160; 

,160  3NEXTI:RETURN 
960    DATfl0,60,0,0,126,0,0,219 
970    DATA0, 0,255, 0,0, 255, 0,0 
980    DATAI26,0,0,60,0,l,255,12a 
990    DATA3, 25 5, 192, 3, 126, 192, 3, 126; 
1000    DATA192,3,126,192,3,126,192,3 

1010    DATA126, 192,0, 102,0,0, 102,0 

1020    DATA0, 102, 0,0, 102, 0,0, 102 

1030    DATA0, 0,102, 0,0, 2 3 1,0,0 

1050    DATA0, 0,0, 0,0, 0,0,0 

1060    DATA112, 0,0, 216, 0,1, 240,0 

1070    DATAl, 192, 0,1, 192, 0,0, 224 

1080    DATA0,0, 56,0,0, 28,0,0 

1090    DATA14,0,240,14, 131,252, 14,199 

1100    DATA2  55, 14,207,15,158,254,7, 

1110    DATA124, 3,248, 56,0,224,0,0 

1120    DATA0, 0,0, 0,0, 0,0,0 

1140    DATA0, 0,0, 12,0,48,30,0 

11S0    DA TA120, 18, 24, 72, 51, 60, 204, 97 

srem    178 
1160    DATA60,I34,i3,153, 176,30,255,120 

: rem  65 
1170  DATA51, 127, 204, 45, 255, 180, 110,  255 

srem  121 
1180  DATAl 18, 2 19, 2 55, 219, 53, 255, 172, 110 

srem  182 
1190  DATA235,118,219,255,219,48,60,12 

s  rem   88 
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trem 

242 

srem 

230 

:P0KEI+1 

srem 

174 

srem 

120 

srem   70 

srem 

230 

srem 

143 

3 

srem 

174 

s  rem   43 

:  rem 

186 

iretT 

1    91 

srem 

148 

s  rem 

201 

srem 

216 

! rem   12 

99 

3  rem 

222 

252 

srem   25 

srem    12 

srem 

146 

sretr 

1    54 

1200  DATA32, 24,4, 96,0,6,64,0  t rem  127 
1210  DATA2, 64, 0,2,0,0,0,0  t rem  208 
1230  DATA0, 24,0,0, 60,0,0, 126  : rem  105 
1240  DATA0, 0,195, 0,0, 195, 0,0  ; rem  115 
1250  DATA102, 0,0, 60, 0,0, 255,0  : rem  155 
1260  DATA! ,255 , 128 , 3 , 189 ,192,3, 189 

trem  197 
1270  DATA192,7,126,224,7, 126,224,9 

: rem  189 
1280  DATA126, 144, 16,255,8,9, 126, 144 

:rem  241 
1290  DATA6, 255, 96,0, 255,0, 1,255  s rem  36 
1300  DATA128, 3,255, 192,0,0,0,0  :rem  216 
1320  DATA2, 0,64, 14, 66, 112, 63, 90  : rem  23 
1330  DATA252, 127, 255, 254, 25 5, 129, 255, 25 5 

srem  239 
1340  DATA165,255,221,129,187, 136,195, 17 

:rem  192 
1350  DATA0,195,0,0, 102,0,0, 126  : rem  210 
1360  DATA0,0,60,0,0,60,0,0  : rem  4 

13  70  DATA60, 0,0, 60,0, 16,56,0  : rem  119 
1380  DATA48, 248, 0,25 5, 224, 0,127, 128 

; rem  237 
1390  DATA0,48,0,0, 16,0,0, 16  s rem  69 
1410  DATA0, 0,0, 0,0, 0,0,0  :rem  148 

1420  DATA0, 0,0,  0,0,  0,0,0  -.rem  149 
1430  DATA0, 0,0, 126, 0,1, 153, 128  :rem  212 
1440  DATA2,60,64,6,255,96,6,255  : rem  44 
1450  DATA96,2,60,64,1,153, 128,0  : rem  30 
1460  DATAl 26, 0,0, 0,0, 0,0,0  : rem  2 

1470  DATA0, 0,0, 0,0, 0,0,0  s rem  154 
1480  DATA0,0,0,0,0,0,0, 255  : rem  7 

1490  DATA0, 0,0, 0,0, 0,0,0  ! rem  156 

1500  DATA0, 0,0, 0,0, 0,0,0  srem  148 
1510  DATA0, 0,0, 0,0, 0,0,0  :rem  149 

1520  DATA0, 0,0, 63, 255, 252, 96,0  srem  227 
1530  DATA6, 192, 0,3, 25 5, 255, 255, 19 2 

:rem  188 
1540  DATA20, 3,192, 28,3,192,0,3    : rem  229 

1550  DATA192,0,3,255,255,255,0,0  srem  76 
1560  DATA0,0,0,0,0,0,0,255  : rem  6 

1570  DATA0, 0,0, 0,0, 0,0,0  srem  155 

1580  DATA0, 0,0, 0,0, 0,0,0  srem  156 

1590  DATA0,0,0,0,0,97,255,134  srem  177 
1600  DATA146,0, 73,147, 129, 201, 137,  255 

srem  76 
1610  DATA145,135, 255, 2  25, 128,255,1,65 

trem  81 
1620  DATA255 , 1 30 , 34 , 1 26 , 68 , 28 , 60 , 56 

srem  240 
1630  DATA0, 255, 0,3, 255, 192, 31, 255 trem  127 

1640  DATA248,0,0,0,0,0,0,255  trem  115 
1650  DATA!, 2 55, 128, 3, 255, 192,  7, 129 

srem  192 
1660  DATA2  24, 12,195, 48, 24,102,24,56 

srem  235 
1670  DATA60,28,60,126,60,54,195,  108 

srem  242 
1680  DATA51 , 153, 204 , 49 , 189 , 1 40 , 49 , 1 89 

trem  101 
1690  DATA140,51,153, 204,54, 195, 108,60 

: rem  79 
1700  DATA126 , 60 , 56 , 60 , 28 , 24 , 102 , 24 

trem  175 
17 10  DATAl 2 ,195, 48, 7,1 29, 2 24, 3, 255 

trem  191 
1720  DATA192, 1,255, 128, 0,0, 0,0  trem  220 
1730  DATA0, 0,0, 0,0, 0,0,0  trem  153 

1740  DATA0, 0,0, 0,0, 126,0,0  srem  3 

1750  DATA195, 0,0, 195, 0,0, 126,0    trem  226 
1760  DATA0,60,0,0,60,0,0,60        i rem  62 
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1770 
1780 

1790 

1800 
1810 

1820 
1830 
1840 

1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 

19  30 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 

20  30 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 


DATA0, 0,126, 0,0, 255, 0,0  srem  114 
DATA255,0, 1,2  55, 128,1, 255, 128 

trem  186 
DATA3, 255, 192, 3, 255, 192,  3,  255 

trem   196 

DATA192, 1,255, 128, 0,255, 0,0  trem    71 
CH=0  tl=49152  tIFPEEKd  )  =  76THENRETURN 

s  rem    200 
READ    A5CH=CH+AsIFA=256THEN1840srera   1 

POKEI,AsI=I+l:GOTO1820  srem  84 
IFCH<>141279THENPRINT"BAD    DATA    ERROR 

IN    ML    DATA."tEND  srem    141 

RETURN  srem    174 

DATA    76,24,194,1,2,4  srem   205 

DATA   8,16,32,64,128,254  srem    106 
DATA    253,251,247,239,223,191srem   102 

DATA    127,0,0,0,0,0  srem  82 

DATA    0,0,0,0,0,0  trem   224 

DATA  0,0,0,0,0,0  srem   225 

DATA   0,0,0,0,0,0  srem   226 

DATA    0,0,173,20,192,10  srem    29 

DATA    168,141,19,192,185,0  trem   205 

DATA    208,141,21,192,172,20  trem    240 

DATA    192,185,3,192,45,16  trem    159 

DATA    208,141,22,192,172,19  trem   251 

DATA    19  2,185,1,208,141,23  srem   200 

DATA    192,173,21,192,24,109  srem   255 

DATA    24,192,141,21,192,201  trem   226 

DATA    255,240,19,201,0,240  srem    174 

DATA    3,76,129,192,172,20  trem    142 

DATA   192,185,3,192,141,22  trem   190 

DATA    192,76,129,192,173,24  trem   254 

DATA    192,16,12,173,21,192  srem   189 

DATA    201,255,208,5,169,0  trem    140 

DATA    141,22,192,173,23,192  trem    241 

DATA    24,109,25,192,141,23  trem   190 

DATA    192,172,20,192,173,22  srem    244 

DATA    192,240,12,185,3,192  trem    187 

DATA    13,16,208,141,16,208  trem    182 

DATA    76,168,192,185,11,192  trem   255 

DATA    45,16,208,141,16,208  srem    189 

DATA    172,19,192,173,21,192  srem    247 

DATA    153,0,208,173,23,192  srem   189 

DATA    201,66,144,9,201,205  trem    186 

DATA    240,2,176,3,153,1  trem    35 

DATA    208,169,0,141,24,19  2  srem    195 

DATA    141,25,192,96,173,0  srem    149 

DATA    220,41,15,201,15,208  trem   172 

DATA    3,76,111,193,32,207  srem    137 

DATA    193,32,44,192,173,1  trem   142 

DATA    208,201,66,208,9,24  srem    143 

DATA    105,1,141,1,208,76  trem  83 

DATA    246,192,201,205,208,6  srem    241 

DATA    56,233,1,141,1,208  trem   85 

DATA    173,16,208,41,1,208  trem    141 

DATA    42,173,0,208,201,39  trem    140 

DATA    208,74,173,1,208,201  i rem   193 

DATA    130,144,22,201,161,176  trem   21 

DATA    18,173,16,208,41,1  trem   87 

DATA    205,37,192,240,8,169  srem    200 

DATA    1,141,26,192,76,111  J  rem   137 

DATA    193,238,0,208,76,78  trem   159 

DATA    193,173,0,208,201,49  trem    194 

DATA    208,32,173,1,208,201  trem    185 

DATA    130,144,22,201,161,176  trem    28 

DATA    18,173,16,208,41,1  srem   94 

DATA    205,37,192,240,8,169  srem    207 

DATA    1,141,26,192,76,111  srem   135 

DATA    193,206,0,208,162,5  srem    138 

DATA    32,54,195,173,32,192  srem    199 

DATA    240,23,169,3,141,26  trem    139 

DATA   192,160,5,185,11,192  srem   196 


2450 

DATA 

2460 

DATA 

2470 

DATA 

2480 

DATA 

2490 

DATA 

2500 

DATA 

2510 

DATA 

25  20 

DATA 

2530 

DATA 

2540 

DATA 

25  50 

DATA 

2560 

DATA 

2570 

DATA 

2580 

DATA 

2590 

DATA 

2600 

DATA 

2610 

DATA 

2620 

DATA 

26  30 

DATA 

2640 

DATA 

2650 

DATA 

2660 

DATA 

2670 

DATA 

2680 

DATA 

2690 

DATA 

2700 

DATA 

2710 

DATA 

2720 

DATA 

27  30 

DATA 

2740 

DATA 

2750 

DATA 

2760 

DATA 

2770 

DATA 

2780 

DATA 

2790 

DATA 

2800 

DATA 

2810 

DATA 

2820 

DATA 

2830 

DATA 

2840 

DATA 

2850 

DATA 

2860 

DATA 

2370 

DATA 

2880 

DATA 

2890 

DATA 

2900 

DATA 

2910 

DATA 

2920 

DATA 

29  30 

DATA 

2940 

DATA 

2950 

DATA 

2960 

DATA 

2970 

DATA 

2980 

DATA 

2990 

DATA 

3000 

DATA 

3010 

DATA 

3020 

DATA 

3030 

DATA 

3040 

DATA 

3050 

DATA 

3060 

DATA 

3070 

DATA 

3080 

DATA 

3090 

DATA 

3100 

DATA 

3110 

DATA 

3120 

DATA 

3130 

DATA 

3140 

DATA 

3150 

DATA 

45,21,208,141,21,208 

160,10,169,0,153,0 

208, 173,38,192,208,90 

173,43,192,208,35,173 

0,220,41, 16,208,78 

173,40,192,201,3,176 

71,169,50,141,43, 192 

169,1,141,38,192,238 

40,192, 169,10,141,1 

212,169,17,141,4,212 

162,2,32,15,194,169 

16,141,4,212,160,12 

173,0,208,153,0,208 

173,1,208,153,1,208 

173, 16,208,41,1,240 

9,173,  16,208,9,64 

141, 16,208,96,173,16 

203,41,191,141,16,208 

96,168,41,1,208,8 

169,255,141,25,192,76 

230,193,152,41,2,208 

5,169,1,141,25,192 

152,41,4,208,8,169 

255,141,24,192,76,253 

193,152,41,8,208,5 

169,1,141,24,192,173 

38,192,208,12,173,24 

192,141,39,192,173,25 

192,141,41,192,96,160 

255,  136,208,253,202,203 

248,96,169,0,141,20 

192,32,202,192,44,43 

192,240,3,206,43,192 

173,26,192,203,88,173 

38,192,240,21,32,13 

196,173,38,192,240,13 

173,26,192,208.70,32 

13,195,173,26,192,208 

62,174,42,192,32,15 

194,162,0,173,27,192 

24,105,1,201,5,203 

2,169,1,141,27,192 

141,20,192,168,185,3 

192,45,16,208,208,16 

152,10,168,185,0,208 

208,8,232,224,4,240 

161,76,79,194,32,139 

194,173,26,192,203,3 

76,24,194,169,0,141 

38,192,96,173,27,192 

10,168,185,0,208,141 

21,192,185,1,208,141 

23,192,173,23,192,205 

1,203,208,8,169,0 

141,23,192,76,187,194 

144,8,169,255,141,25 

192,76,187,194,169,1 

141,25,192,172,27,192 

185,3,192,45,16,208 

208,8,169,0,141,22 

192,76,211,194,169,1 

141,22,192,173,16,208 

41,1,205,22,192,240 

5,176,18,76,236,194 

173,21,192,205,0,208 

240,12,144,5,169,255 

76,248,194,169,1,76 

248,194,169,0,141,24 

192,173,24,192,73,255 

24,105,1,141,34,192 

173,25,192,73,255,24 


!  rem 

186 

3160 

DATA 

:rem  33 

3170 

DATA 

:  rem  2 

3180 

DATA 

;  rem  4 

3190 

DATA 

! rem  94 

3200 

DATA 

!  rem 

188 

3210 

DATA 

trem 

196 

3220 

DATA 

jrem 

202 

3230 

DATA 

t  rem 

136 

3240 

DATA 

t  rem 

189 

3250 

DATA 

:  rem 

150 

3260 

DATA 

:  rem 

131 

3270 

DATA 

:  rem 

140 

3280 

DATA 

:  rem 

143 

3290 

DATA 

!  rem 

142 

3300 

DATA 

: rem  54 

3310 

DATA 

!  rem 

199 

3320 

DATA 

:  rem 

241 

3330 

DATA 

! rem  55 

3340 

DATA 

!  rem  4 

3350 

DATA 

:rem 

190 

3360 

DATA 

:rem  99 

3  3  70 

DATA 

:  rem 

104 

3380 

DATA 

!  rem  1 

3390 

DATA 

:  rem 

104 

3400 

DATA 

!  rem 

195 

3410 

DATA 

;rem 

197 

3420 

DATA 

srem 

253 

3430 

DATA 

trem 

251 

3440 

DATA 

1  : rem  91 

3450 

DATA 

:  rem 

153 

3460 

DATA 

!  rem 

197 

3470 

DATA 

;  rem 

198 

3480 

DATA 

srem  11 

3490 

DATA 

!  rem 

145 

35  00 

DATA 

t  rem 

252 

3510 

DATA 

:  rem 

193 

3520 

DATA 

irem 

255 

3  5  30 

DATA 

:rem 

148 

3540 

DATA 

:rem 

203 

3  5  50 

DATA 

: rem  84 

3560 

DATA 

irem 

100 

3570 

DATA 

:rem 

203 

3580 

DATA 

:rem 

207 

3590 

DATA 

-.rem 

201 

3600 

DATA 

srem 

140 

3610 

DATA 

!  rem 

215 

3620 

DATA 

;  rem 

205 

3630 

DATA 

srem 

155 

3640 

DATA 

srem 

219 

3650 

DATA 

s  rem 

196 

3660 

DATA 

srem 

197 

3670 

DATA 

s  rem 

252 

3630 

DATA 

s  rem  54 

3690 

DATA 

srem  12 

3700 

DATA 

:  rem 

195 

37L0 

DATA 

s  rem 

210 

3720 

DATA 

s  rem 

243 

3730 

DATA 

srem 

147 

3740 

DATA 

srem  89 

3750 

DATA 

:  rem 

202 

3760 

DATA 

:  rem 

241 

3770 

DATA 

;  rem 

131 

3780 

DATA 

srem 

163 

3790 

DATA 

srem 

189 

3800 

DATA 

srem 

139 

3810 

DATA 

!  rem 

162 

38  20 

DATA 

srem 

196 

3830 

DATA 

srem 

252 

3840 

DATA 

srem 

132 

3850 

DATA 

srem 

201 

3360 

DATA 

105,1,141,35,192,32  srem  134 

44,192,32,33,195,173  srem  202 

32.192.208.1.96.32  trem  98 
229,195,96,162,0,236  srem  210 
20,192,240,8,32,54  srem  85 
195,173,32,192,208,5  srem  198 
232,224,6,208,238,96  srem  200 
173,20,192,10,168,185  i rem  245 
0,208,141,28,192,185  ;rem  195 
1,208,141,29,192,138  srem  196 
10,168,185,0,208,141  srem  191 
30,192,185,1,208,141  srem  192 
31,192,173,29,192,56  srem  208 
233,19,205,31,192,176  srem  251 
11,173,29,192,24,105  srem  188 
19,205,31,192,176,6  srem  146 
169,0,141,32,192,96  srem  148 
172,20,192,185,3.192  srem  196 
45,16,208,240,2,169  srem  146 

1.141.33.192.138.168  srem  197 
135,3,192,45,16,208  srem  153 

240.2.169.1.205.33  srem  89 
192,240,46,176,25,173  srem  0 
23,192,56,233,15,176  srem  210 
11,205,30,192,176,6  srem  137 
169,1,141,32,192,96  srem  149 
169,0,141,32,192,96  srem  149 
173,28,192,24,105,15  srem  195 
144,242,205,30,192,144  srem  33 
237,169,1,141,32,192  srem  198 
96,173,28,192,56,233  srem  214 
15,176,2,169,0,205  srem  97 
30,192,176,216,173,28  t rem  0 
192,24,105.15,144,2  srem  143 
169,255,205,30,192.144  s rem  41 
201,169,1,141,32,192  : rem  186 
96,138,240,31,173,34  srem  199 
192,141,24,192,173,35  srem  248 

192.141.25.192.32.44  srem  196 

192.173.34.192.141.24  srem  249 

192.173.35.192.141.25  srem  252 

192.32.44.192.96.169  j rem  217 
2.141,26.192,96,160  srem  152 
12.185,1,208,201,66  srem  146 
240,106,201,205,240,102  srem  63 
173,16,208,41,1,208  srem  140 
7,185,0,208,201,39  srem  95 
240,88,185,0,208,201  srem  195 
49,240,81,173,39,192  srem  210 
141,24,192,173,41,192  srem  248 
141.25.192.169,6.141  srem  202 
20.192,32,44,192,160  srem  196 
12,185,1,208,201.66  srem  146 
240,52,201,205,240,43  srem  241 
173,16,203,41,64,208  srem  197 
10,185,0,208,201,39  srem  137 
240,34.76,104.196,185  srem  255 
0.208.201,49,240,24  srem  137 
162,1,32,54,195.173  srem  150 
32.192,208,22,232,224  srem  243 
5,208,243,76,122,196  srem  208 
169,0,141.26,192,96  srem  160 
169,0,141,26,192,76  srem  159 
171,196,138,24,105,3  i rem  205 
141,26.192,138,163,185  s rem  52 
11,192.45,21,208,141  srem  188 

21.208.185.11.192.45  srem  197 
16,208.141.16.208,152  srem  244 
10,168,169.0,153,0  srem  94 
208,169,0,141,38,192  srem  205 
160,12,153,1,208,96,256  srem  93 
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Program  5:  The  rotbldden  Crypt— 
Plus/4  And  16  Version 

20    POKE55,0:POKE56,60:CLR:COLOR    0,1,0:COL 
0R4, 1,0:COLOR1 ,7,4 

30    DIMMN(4,6),DRt8),RM(4) 

40  P0RI=lTO4!F0RJ=lT06:READMN(I,J) sNEXTJ: 
NEXTI : F0RI=1T08 : READDR { I ) :NEXT 

50  F0RI=1T04:RM( I)=l :NEXT 

60  DATA0, 77, 78, 40, 79, 72, 0,82, 83, 1,84, 69,0 
,  85  ,  86  , 1 ,  87  ,  34 ,  0  ,  88  ,  89  ,  40 ,  90 ,  5  2 

70  DATA-40, -39,1 ,41,40,39,-1,-41 

80  DEFFNY{X}=INT(X/40) : DEFPNX(X)=X-(FNY{X 
)*40} 

90  PR=30 

100    GOSUB1280!GOSUB13a0 

110    VOL    5 

120  TS  =  "[RVSH40  SPACES}  {OFF}" 

130  S$  =  "(RVSJ{2  SPACES} (0FF5  {36  SPACES) 
(RVS}{2  SPACES) [off}" !P=5 

140  DEFFNA(X)=INT(RND( 1)*X)+1 

150  DEFFNRX(X)  =  INTtRND( 1 ) *  100 ) +X : DEPFNRY ( 
Y)=INT(RND(1 )*58)+Y 

160  PL=3572:PX=20:PY=12 :OPL=PL 

170  LV=1 :SC=0:GOSUB3  30:END 

180  PRINT" (CLR)"; j PRINT : PRIMTT$ rS$ ; S$ r iGO 
SUB200:PRINTS$ ; S$ ; :GOSUB200 ; PRINTS? ; S 
?;T$ 

190    PRINT"{HOME}" sRETURN 

200    PRlNT"tRVS) {2    SPACES) (OFF) {2    SPACES) 
gAa*************Bs3[2    SPACES}iAi***** 
********gSJ{2    SPACES) [RVSl (2    SPACES  J 
{OFF)"f 

210  PRINT"[RVS} (2  SPACES} {OFF) {2  SPACES }- 
{13  SPACES)-! 2  SPACES i^E 13  SPACES ) - 
(2  SPACES) {RVS}{ 2  SPACES) (OFF) " ;  " 

220  PRINT"ErvS) [2  SPACES} {OFF) (2  SPACES )- 
(13  SPACES) -[2  SPACES) -[13  SPACES }- 
{2  SPACES) (RVS) [2  SPACES} [OFF}" r 

230  PRINT" (RVS) [2  SPACES  }  [OFF  }{ 2  SPACES}! 
[13  SPACES) I [2  SPACES} I [13  SPACES) I 
[2  SPACES) [RVS) [2  SPACES } [OFF) " ; 

240  PRINT "{RVS} {2  SPACES } [OFF ){ 2  SPACES }- 
[13  SPACES }-[ 2  SPACES )-[ 13  SPACES )- 
{2  SPACES) {RVS) [2  SPACES) (off) " r 

250  PR1NT"{RVS) {2  SPACES } [OFF) [ 2  SPACES )- 
[13  SPACES} -[2  SPACES) -[13  SPACES }- 
[2  SPACES} [RVS) [2  SPACES) [off}"; 

260  PRINT" {RVS) [2  SPACES ) (OFF }{ 2  SPACES} 
gZ|*****»*******gXg[2  SPACES }^Z3***** 
********l;X5it2  SPACES  }  [ RVS }  { 2  SPACES) 
{OFF}"; 


270 
280 
290 

300 

310 


3  20 
330 
340 
350 

360 
370 
380 
390 
400 


RETURN 

PRINT "{CLR)"; : PRINT: PR! NTT$ ; 

FORI=1TO20 ! PRINTS? ; :NEXT: PRINTT? : PRIN 

T" {home}" : PRINT" {9    DOWN}" ; 

D?="^L3ij|{36    SPACES )iLi^Jl" J PRINTD$; 

D$;DS;D$:RETURN 

PRINT" [HOME) [23    D0WN)[YEL}{2    SPACES )s 

C0RE"SC"[3  SPACES ]LEVEL"LV" [3  SPACES) 

LIVES"P"^7§" 

PRINT" [ HOME } " : RETURN 

REM    OUTSIDE    ROOM 

IFTCO4THEN360 

TC=0 !F0RI=lT04:RM(I)=l:NEXT:LV=LV+l!G 

OSUB1030:IFLV/4=INT(LV/4)THENP=P+I 

GOSU B180 : GOSUB310 : I FP=0 THEN600 

IFRM( 1 )=0THENPOKE3363, 160 

IFRM(2)=0THENPOKE3380, 160 

IFRM(3)=0THENPOKE3723, 160 

IFRM{4)=0THENPOKE3740,160 


410  POKEPL,81:POKEPL-1024,4 

420  D=DR(J0y(l)AND15) 

430  IFD=0THEN420 

440  PL=PL+D: I FPEEK ( PL) < > 32THEN470 

450  SOUNDl, 200,1 

460  POKEOPL-1024 , 0: POKEOPL, 32  j  POKEPL-1024 

, 4 : POKEPL, 81 :OPL=PL:GOTO420 
470  IFPEEK(PL)<>9THENPL=OPL:GaTO420 
480  PY=FNY(PL-3072) ! PX=FNX( PL-3072 } 
490  IFPY=7THENRM=1 
500  IFPY=16THENRM=3 
510  IFPX>19THENRM=RM+1 
520  IFRM=1THENCL=6 
530  IFRM=2THENCL=7 
540  IFRM=3THENCL=5 
550  IFRM=4THENCL=2 

560  IFRM{RM)=0THENPL=PL-D:GOTO460 
570  PX=FNX( PL-3072) !PY=FNY ( PL-307  2 ) :GOSUB 

640 
580  REM 
590  GOTO340 

600  print" [home} {7  down) {16  right) [ rvs ) 
[yel)game  over [off)" 

610    PRINT" [down) {7    RIGHT} {RVS) PRESS    ANY    K 

EY    TO    PLAY    AGAINi7^[0FF)" ;POKE239,0 
620    WAIT239,1 
630    PRINT" [CLR)"! RUN 
640    GOSUB280:GOSUB310:IFPX=21ORPX=4THENPX 

=2:PY=11:GOTO660 
650    PX=37:PY=11 
660    GOSUB1050 
670    PL=PX+3072+(PY*40) : POKEPL, 0 i POKEPL-10 

24,2:OPL=PL 
680    MT=MN(RM, 2) :MB=MN(RM, 3) !MP=MN{RM,4) :M 

D=MN(RM,5) :MC=MN(RM,6} 
690    FORI=0TO3!X=FNA(35)+2!Y=FNA{18)+2jZ=3 

072+X+ 1  Y*40 )  : POKEZ+MP , MB : POKEZ , MT 
700  POKEZ-1024,MC:POKEZ+MP-1024,MC:M(I)=Z 

: NEXTI 
710  X=FNA( 18 )+l !Y=FNA(12 )+l :Z=307  2+X+(40* 

Y) :IFPEEK{Z)<>32THEN710 
720  TR=2+MT:TL=Z:P0KETL,TR 
7  30  FL=0!DOWHILEFL=0 
740  D=DR(J0Y(1)AND15) sA=PBEK( PL+D) 
7  50  IFD<>0THENDM=D 
760  IFJOY(1)AND128THENGOSUB1130 
7  70  IFA=32THEN810 
780  IF(A=0)OR(A=160)THEN830 
790  IFA=TRTHENSC=SC+300:RM(RM)=0jTC=TC+1: 

GOSUB310:GOSUB1270:GOTO810 
800  FL=1 :GOTO840 
810  PL=PL+D: POKEOPL-1024, 0:POKEOPL, 32 :POK 

EPL- 1024 , 2 : POKEPL , 0 : OPL=PL 
820  SOUNDl, 100,1 
830  TQ=MQ : GOSUB910 : IPTQ < > MQTHENFL=1 : A=0 : F 

ORI  =  200TO0STEP-5  iSOUNDl , I , 2  sNEXT 
840  LOOP 

850  IFA>100THEN870 
860  P=P-l:IFRM(RM)=0THENRM(RM)=l:SC=SC-30 

0:TC=TC-1 
870  PX=FNX( PL-307  2) : I FRM>2THENPY=16 :ELSEP 

Y=7 
880  IFPX<20THENPX=-20*( ( RM=2)0R( RM=4) )-3* 

( (RM=l)0RtRM=3)) :GOTO900 
890  PX=-19*{ (RM=l)OR(RM=3) )-36*( (RM=2)0R( 

RM=4  )  ) 
900  PL=3072+PX+(PY*40) :OPL=PL! RETURN 
910  F0R1=1T04:MM=MM+1 : IFMM=4THENMM=0 
920  IFM{MM)<>0THENI=6 
9  30  NEXT  I 
940  IFI=5THENRETURN 
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950    V1=PL-3072:Y1=FNY Wl ) :X1=FNX{V1 ) :V=M( 

MM)-3072 
960    Y=FNY{V) :X=FKX(V) :M=40 * ( Y>yl ) -40* { Y <Y 

1) :M=M-1*(X<X1}+1*(X>X1) :TM=M(MM)+M 
970  Q=PEEK(TM) :R=PEEK(TM+MP) : I FQ=0ORQ=C1O 

RR=ClTHENMQ=MO+i : RETURN 

980  IF(M<>MP)AND{M<>-MP)TOEN990 

981  IFM=MPTHENIF(R<>0)AND(R<>32)THENRETUR 
N 

982  IFM=-MPTHENIF<Q<>0)AND(Q<>32 )THENRETU 
RN 

983  GOTO1000 

990  IF(Q<>32)OR(R<>32)THt:NRETURN 

1000  POKEM(MM), 32;POKEM(MM)+MP,32:POKETM- 

1024, MC:P0KETM+MP-1 024, MCsPOKETM.MT 
1010  POKETM+MP,MB:MtMM)=TM 
1020  RETURN 
1030  PRINT" (CLR) (10  DOWN  He  RIGHT} YOU  HAV 

E  ACHIEVED  LEVEL  "LV" 1 " 
1040  FORW=lTO1000tNEXTW! RETURN 
1050  IFPX=37THENGOTO1070 
1060  A^3472:GOTO10B0 
1070  A=3510 
1080  FORI=ATOA+120STEP40 : POKEI , 160 : POKEI+ 

1, 160:NEXTI:RETURN 
1090  D=JOy(l) 
1100  IFD=0THENRETURN 
1110  D=DR(D) : RETURN 
1120  REM  FIRE 

1130  MS=PL+DM:OMS=MS;PT=PL 
1140  SD=900 
1150  B=PEEK(MS) 
1160  IF(B=160)OR(B==117)OR(a=118)OR(B=TR)T 

HEN1250 
1170  PT=PT+1 

1180  IFB=MBORB=MTTHEN1210 
1190  SD=SD-10:SOUND1,SD,10 
1200  POKEOMS~1024,0:POKF:MS-1024,27!POKEMS 

,PR;POKEOMS,32iOMS=MS:MS=MS+DM!GOT01 

150 
1210  SC=SC+10:GOSUB310 
1220  FORI=0TO3 
1230  IFM(I )=MSORM ( I )+MP=MSTHENPOKEM ( I } , 32 

; POKEM( I ) +HP , 32 : M ( I )=0 
1240  NEXT 
1250  IFPT<>PLTHENPOKEOMS,32iPOKEOMS-1024, 

0 
1260  RETURN 
1270  PORI=100TO1000STEP50:SOUND1,I,2:NEXT 

i RETURN 
1280  FORI=ai9TOa69iREADA:POKEI,A!NEXT 
1290  SYS819 

1300  POKE65298,PEEK(65298)AND251 
1310  POKE65299, { PEEK( 65299 ) AND3 ) 0R{ 60 ) 
1320  RETURN 

1330  DATA169,0,13  3,55,169,60,13  3,56,160 
1340  DATA0,ia5,0,208, 153,0,60, 200, 152 
1350  DATA20a, 246, 185, 0,209, 153, 0,61, 200,1 

52,208,246,185,0,210,153,0 
1360  DATA62, 200, 152, 208, 246, 185, 0,21 1,15 3 

,0,63,200,152,208 
1370  DATA246,96 
1380  F0RI=lTO14 :READA!FORJ=15  360+(A*8)TO1 

5  360  +  { A*8 ) +7 ! READB J  POKEJ , B : NEXT : NEXT 
1390  RETURN 

1400  DATA0,60,126, 219,255,189, 195,126,60 
1410  DATA77, 129, 66, 36, 24, 126, 153, 24, 126 
1420  DATA7S, 15  3,24, 126,153,24,126, 15  3,0 
1430  DATA82 ,0,0,0,131,198,108,56,0 
1440  DATAe3 ,4,24,24,140,204, 108 , 56 , 0 
1450  DATA85 , 28 , 54 , 98 , 64 , 1 13 , 63 , 5 , 5 


1460  DATA86,0,0,0,16,248,252,80,80 

1470  DATA88 , 24 , 36 , 36 , 24 , 1 26 , 1 89 , 1 89 , 1 89 

1480  DATA89, 189, 60, 60, 126,255,0,0,0 

1490  DATA30,0,0, 24,60,60, 24,0,0 

1500  DATA79,0,0,0, 126, 15  3,15  3, 129,25  5 

1510  DATA84,192,2  24, 118,60,28,62,38,0 

1520  DATA87, 126, 23 1,195, 153, 15 3, 19 5, 231, 1 

26 
1530  DATA90,60, 24,24, 24,60, 126, 126,60 

Address  File 
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10  L=12:SYS65517!A=PEEK(7G1 ) :Q5=CMR$( 13) : 

IFA=40THENPOKE53281,15:L=200   : rem  241 

20  DIMM$(L,6)  ,N$(6)  j  FORI  =  IT06  :  REA!)N$  {  1  )  :M 

EXT  :rem  '>J 

30  DATALAST  NAME,  FIRST  NAHE ,  ADDRESS , '^  I  TV  / 

STATE,  ZIP  CODE,  TELEPHONE       :  rei.,  24H 

40    PRINT"{CLR}  {2    DOWN}  [3     RIGHT  }  f  RVS  }  (  IM.K  I 

ADDRESS    FILE"Q$"(2    DOWN} { RIGHT] 1 .. KETR 

lEVE    FILE "OS" (down} (rigHT}2. .ADD/START 

FILE"  :reni    4/ 

50    PRINT" [DOWN} (RIGHT} 3. .EDIT    FILE "OS" 

(DOWN} { RIGHT }4. .DISPLAY    FILE"0$ " {  IX)WN } 
(RIGHT}  5.  .SAVE    AND    EN'D"  s  rem    '.:, 

60    INPUT"  (2    DOWN}  YOUR    CHOICE"  ;  B:0NBG0SULl4 
50,70,I30,240,450!GOTO4O  :  rem    1.3-i 

70    N=N+1  SPRINT"  (  CLR}  RECORD    #  "N  :  FORJ^^lTOf) : 
PRINTQS" (RIGHT} (RVS} ( BLtO  " ; MS ( J ) ; " 
(off}  {bLU}":INPUTM$(N,J)  :rein    ib 

80    NEXTJ: PRINT "{DOWN}     ( RVS}N{ OFF } EXT 
{ RVS } D {OFF } ELETE    { RVS } E{ OFF } ND" 

1  rem    154 

90    GETA$!lFA$=""OR(AS<>"D"ANDA$<>"N"ANDAS 

<>"E")THEN90  :rein    2Hj 

100    IFAS="N"THEN70  : rem    2J4 

110    IFAS="E"THEN40  : rem    22 J 

120    N=N-1:GOTO70  : rem    164 

130    GOSUB660:FaRI=lTON:IPB$=MS{I, 1 )TIH:N15 

0  ! rem   18 

140  NEXTI : PRINT" (CLR ]  (DOWN) "B$"( DOWN  I  IS  N 

OT  IN  FILE. ":GOSUB620:GOTO40   : rem  34 

150  GOSUB650: PRINT "(DOWN  J  CHANGE  WHAT:":FO 

RJ=1T06: PRINT" ( RIGHT] "J" . . "NS { J) : NEX T 

:rem  43 

160  PRINT"(2  RIGHT}?  ..DELETE  ENTRY(D0WN} 

": INPUT" YOUR  CHOICE" ; J : IFJ < lORJ >7THKN 

160  : rem  190 

170  IFJ=7THEN210  : rem  \bl 

180  PRINT" {CLR} {RVS} "MS (1,1)",  "MS ( I , 2 ) 

: rem  HM 

190  PRINT"(DOWN} (RVS}{nLK}OLD  "NS(J)"  IS 

{ BLU } " : P  RI NTM  S ( I , J ) QSQS " ( RVS } ( BLK } CUk 

RECTED  "N?(J)"  IS{bLU}"       : rem  200 

200  INPUTM?{ I,J) :GOSUB620:GOTO220:rem  252 

210  F0RA=IT0N-1 ! F0RJ=1T06 :MS (A, J )=MS ( A+1 , 

J) :NEXTJ,A:N=N-1  : rem  160 

2  20  PRINT" (CLR} (DOWN} {right} DO  YOU  WISH  T 

O:  "QS"{D0WN}  ( right}! .  .CONTINUE  EDIT  IN 

G"QS"{duWN} [RIGHT}2 . .RETURN  TO  MENU 

{2  DOWN}"  :rem  250 
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230 
240 

250 

260 


270 
280 
290 
300 
310 

320 

330 

340 
350 
360 
370 
380 


390 
400 
410 

420 
430 


440 
450 

460 

470 

480 
490 
500 
510 

520 
530 

540 
5  50 

560 

570 

580 
590 
600 

610 
620 

630 
640 
650 


INPUT" ( RIGHT i YOUR  CHOICE " ; B : ONBGOTOl 3 
0,40:GOTO2  30  j rem  123 

PRINT" (CLRI (BLK} [DOWN] WHICH  DO  YOU  WA 
NT"QS"(D0WN) {right}! . .ALPHABETICAL"Q$ 
"{DOWN}  [RtGHT]2  .  .  INDIVIDUAI/'  :  rem  4 
PRINT"! DOWN  1 (RIGHT }3. .MENU {2  DOWN}" si 
NPUT"Y0UR  choice"; BSONBGOTO260, 410, 40 
:GOTO250  J  rem  70 

G=N:IFN=0THENPRINT"{DOWN1NO  RECORDS  I 
N  FILE, "!FORI=lTO2000:NEXTiGOTO40 

:rem  32 
G=INT(G/2)  :reni  1 

IFG=0THEN3a0  : rem  167 

F0RA=1T0N-G  ! rem  150 

IFM$(A, 1)<=M$(A+G,1)THEN350  ! rem  148 
R$=M$(A,1) :S5=M$(A,2) :T$=M5(A,3) :U5=M 
S(A,4):V$=M$(A,5) :W$=M${A,6)  : rem  70 
F0RJ=1T06:MS(A,J)=M$(A+G,J) sNEXT 

! rem  97 
M$(A+G,l)=R5;MStA+G,2)=S$:HS(A+G,3)=T 
$!M$(A+G,4)=US:M?(A+G,S)=V$ 


M$(A+G,6 ) 

NEXTA 

IFE=0THBN270 

E=0:GOTO280 

PRINT" (CLR)" 

TM$(I,1) 


;rem  43 
W5:E=A  srem  35 

;rem  24 

trem  162 
srem  89 
t  L=0 ; F0R1=1T0N  s  L=L+1 ; PRIN 
"M$(I,2) !lFL<>10THEN400 

!  rein  22  5 
L==0:GOSUB620:  PRINT"  [CLR)"  :  rem    69 

NEXTI:GOSUB620:GOTO240  : rem    119 

GOSUB660  sF0RI  =  1T0N : IFB$=M$ ( I , 1 )THEN44 
0  : rem    21 

NEXTI  trem   30 

PRINT "(CLR) (2  DOWN}"rB$:PRINT"[DOWN}l 
S    NOT    IN    FILE"5GOSUB620:GOTO240 

;rem  121 
GOSUB650!GOSUB620:GOTO240  srem   14 

PRINT" (CLR) DISK    OR    CASSETTE    (D/C)" 

! rem  44 
GETE? !lF(ES<> "D"ANDE$<>"C")ORES=""THE 
N460 

IFE$="D"THENF$  =  "ia0: 
0490 

F$="ADDRESSES":F=0; 
IFB=5THEN540 
IFF=1THENG$=",S,R" 
OPENl ,  1-I-7*F,8*F,  F$+GS  :GOSUB580 

srem  127 
INPUT#1 , N ! F0RI  =  1T0N :F0RJ  =  1T06  s  rem  112 
INPUT#1,MS(I,J) jNEXT:NEXT:GOSUB580sCL 
OSEl:GOSUB580sGOTO40  :rem  129 

IFF=1THENG?=",S,W"  : rem  249 

OPENl , 1+7*F, 1+7*F, F$+G$ :GOSUB5a0 

srem  222 
PRINT#1 , N  s  FORI-ITON  s  F0RJ=1T06  s  rem  113 
PRINT#1,M$( I, J) sNEXTsNEXTsGOSUB580 :CL 
OSE1:GOSUB580!END  srem  188 

IFF=0THENRETURN  srem  238 

IFO=0THENOPEN15, 8, 15:0=1  srem  157 
INPUT#15,A,B$,C,DsIPATHENPRINTA,B$,C, 
D:STOP  srem  133 

RETURN  srem  119 

PRINT" (2  DOWN) (RVS) (BLK) ANY  KEY  TO  CO 
NT'  " 

GETA$sIFA$=""THEN6  30 
RETURN 

PRINT" (CLR) (DOWN) "MS (1,1)", 
$M$(I,3)Q$M$(I,4)" 
RETURN 


!  rem 

249 

ADDRESSES' 

tF=l 

GOT 

:  rem 

184 

G$  =  "" 

s  rem  56 

s  rem 

168 

s  rem 

240 

srem  252 
: rem  85 
srem  122 
"M$(I,2)Q 
"M$(I,5)Q$M$(I,6}s 
srem  188 
PRINT" (CLR) (DOWN) (3  RIGHT)WHAT  NAME  D 
O  Y0U"Q$"{3  RIGHT} WANT  (LAST  NAME)?"s 
INPUT" {2  D0WN)";a5sRETURN     srem  103 
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Program  1:  color  swap — 64  Veislon 

10  REM  *COLOR-SWAP  64* {3  SPACES }N  IS  ML  C 

ODE,  A  IS  ADDRESS,  AND  I  DOES  THE  COUN 

TING-  srem  128 

20  N=74sFORA=685TO690STEP5sFORI=0TO3sPOKE 

A-t-I ,  N  s  NEXTI  s  POKEA+1 ,  96  :N=N-64  : NEXTA 

srem  113 

30  CK=0sFORI=0TO9sX=PEEK(  685+1)  :CK=!CK+XsN 

EXT  srem  25  2 

40  REM  CK  IS  CHECKSUM  AND  X  ONE  OF  ITS  CO 

HPONENTS.  srem  139 

50    IFCK<>528THENPRINT"ECLR}     (DOWN) CHECK   L 

INE  20  FOR  ERRORS." SEND         srem  42 

100    CK=0  s  FORA=702TO750  s  READN : POKEA , N  s  CK=C 

K+NsNEXTA  srem  145 

110  IFCK<>5158THENPRINT"{CLR)  {D0WN}CHECK 

LINES    702-750    FOR    ERRORS. ":END 

srem   222 

120    RA=49152  5RA?=STR${RA}sL=LEK(RA$) sRA$= 

RIGHT ${RA$,L-l)s REM    RA   IS    RELOC .    ADR. 

srem   2  28 

1 30    CK=0  s  FORA=RATORA+392  s  READN  s  POKEA, N  s  CK 

=CK+NsNEXTA  :rem    78 

140    IFCK<>46713THENPRINT"(CLR]     {D0WN)CHEC 

K   LINES    49152-49542    FOR    ERRORS. "lEND 

srem   235 

150  PRINT" [ CLR)  (DOWN) NOW  POKE? 00, OC: POKE 

701,NCsSYS"RA$"  TO [3  SPACES) SWAP  OOLO 

RS"  srem  37 

160  PRINTS  PRINT" f 2  SPACES) WHERE  OC  IS  THE 

COLOR  CODE  FOR  THE  OLD  COLOR, " 

srem  165 
170  PRINT" [2  SPACES)AND  NC  IS  THE  CODE  FO 
R  THE  NEW  COLOR."; END  srem  213 
702  DATA  216,173,188,2,41,15  srem  97 
708  DATA  141,188,2,173,189,2  trem  109 
714  DATA  41,15,141,189,2,169  :rem  103 
720  DATA  0,141,172,2,141,171  trem  80 
726  DATA  2,141,169,2,141,170  i rem  93 
732  DATA  2,96,173,33,208,41  irem  51 
7  38  DATA  15,205,188,2,208,6  srem  56 
744  DATA  173,189,2,141,33,208  srem  154 
750  DATA  96  srem  37 

49152  DATA  32,190,2,173,134,2  srem  145 
49158  DATA  41,15,205,188,2,208  srem  208 
49164  DATA  9,173,189,2,141,134  srem  212 
49170  DATA  2,32,190,2,173,32  srem  94 
49176  DATA  208,41,15,205,188,2  srem  208 
49182  DATA  208,9,173,189,2,141  : rem  214 
49188  DATA  32,208,32,190,2,32  srem  133 
49194  DATA  222,2,32,190,2,173  trem  149 
49200  DATA  37,208,41,15,205,188  srem  252 
49206  DATA  2,208,6,173,189,2  :rem  108 
49212  DATA  141,37,208,173,38,208  srem  50 
49218  DATA  41,15,205,188,2,208    i rem  205 


49224 

DATA 

49230 

DATA 

49236 

DATA 

49242 

DATA 

49248 

DATA 

49254 

DATA 

49260 

DATA 

49266 

DATA 

49272 

DATA 

49278 

DATA 

49284 

DATA 

49  290 

DATA 

49296 

DATA 

49302 

DATA 

49308 

DATA 

49314 

DATA 

49320 

DATA 

49326 

DATA 

49332 

DATA 

49338 

DATA 

49344 

DATA 

49350 

DATA 

49356 

DATA 

49362 

DATA 

49368 

DATA 

49374 

DATA 

49380 

DATA 

49386 

DATA 

49392 

DATA 

49398 

DATA 

49404 

DATA 

49410 

DATA 

49416 

DATA 

49422 

DATA 

49428 

DATA 

49434 

DATA 

49440 

DATA 

49446 

DATA 

49452 

DATA 

49458 

DATA 

49464 

DATA 

49470 

DATA 

49476 

DATA 

49482 

DATA 

49488 

DATA 

49494 

DATA 

49500 

DATA 

49506 

DATA 

49512 

DATA 

49518 

DATA 

49524 

DATA 

49530 

DATA 

49536 

DATA 

49542 

DATA 

6,173,189,2,141,38 

208,160,0,185,39,208 

41,15,205,188,2,208 

6,173,189,2,153,39 

208,200,192,8,208,235 

32,190,2,173, 17, 208 

41,64,240,22,32,222 

2,173, 36,208,41,15 

205,188,2,208,6,173 

189,2,141, 36,208,24 

144,7,173,22,208,41 

16,240,37,169,255,141 

170,2,173,34,208,41 

15,205, 188,2,208,6 

173,189,2,141,34,208 

173,35,208,41,15,205 

188,2,208,6,173,189 

2,141,35,208,173, 17 

208,41,32,208,5,169 

255,141, 169,2,173,0 

221,41,3,201 ,3,208 

4,  162,0, 134,254,201 

2,208,4, 162,64, 134 

254,201, 1,208,4, 162 

128,134,254,201,0,208 

4,162,192,134,254, 173 

24,208,41,240,32,173 

2, 32,180,2,101,254 

133,254,169,0, 133,253 

169,0, 133,251, 169,216 

133,252,162,0, 142, 167 

2,162,0,142,168,2 

152,234,142,183,2,160 

0,177,251,41,15,205 

188,2,208,5,173,189 

2,145,251,173,169,2 

201,255,208,2,240,55 

177,253,41 ,15, 141, 171 

2,205,188,2,208,6 

173,189,2, 141,171,2 

177,253,41,240,141,172 

2,32,173,2,205,188 

2,208,13,173,189,2 

32,178,2,24,109,171 

2,24,144,7,173,172 

2,24,109,171,2,145 

253,200,204,168,2,240 

2,208,170, 174,183,2 

224,96,208,1,96,238 

167,2,230,252,230,254 

162,3,236,167,2,240 

2,208,144, 162,232,142 

168,2,162,96,142, 183 

2,208, 132 


Program  2: 

Version 


Color  Swap — VIC 


;  rem  161 
;  rem  2  53 
trem  205 
i rem  16  5 
trem  53 
! rem  204 


191 
156 


:  rem 
:  rem 
:rem  211 
: rem  215 
jrem  207 
; rem  55 
:rem  207 
; rem  152 
:  rem  4 
: rem  2  50 


:  rem 
rem 


215 
203 


:  rem  206 
rem  208 


;  rem 
;  rem 
:  rem 
;  rem 


139 
190 
156 
196 


trem  47 

: rem  56 

; rem  249 

; rem  147 

; rem  52 

: rem  6  3 

: rem  41 

: rem  91 

jrem  44 

: rem  196 

;rem  224 

rem  207 

rem  246 

! rem  52 

rem  106 


212 
101 
154 
163 
209 
164 
155 
33 

rem  204 
rem  217 
trem  47 
rem  203 
trem  39 
trem  13 
rem  220 


:  rem 
;  rem 
;  rem 
;  rem 
;  rem 
:  rem 
rem 
!  rem 


10 


20 


30 
40 
50 

60 


HT=PEEK(644) iLT=PEEK(643 ) : PRINT" {CLR] I 
F  YOU  ARE  A  CASSETTE  USER,  PRESS  { RVS } 
C(0FF}."  J  rem  35 

MT=HT*256+LTtMT=MT-183iHT=INT(MT/256) t 
LT=MT-HT*256 : PRINT " {DOWN }OTHERWISE ,  PR 
ESS  {RVS}D(OPF}."  trem  153 

GETR$  trem  185 

IFRS="D"THENRA=828:GOTO80  : rem  170 
IFR$="C"THENPOKE5  5,LT:POKE56,HT:CLRiRA 
=PEEK{56}*256+PEEK(55) tGOTO80  trem  17 
GOTO 30  trem  2 


70  REM  *COLOR-SWAP  VIC-20*{2  SPACES }N  IS 
(SPACElML  CODE,  A  IS  ADDRESS,  AND  I  DO 
ES  THE  COUNTING.  : rem  141 

80  N=74 !FORA=680TO685STEP5 :FORI=0TO3  t POKE 
A+ 1 , N : NEXTI : POKEA+1 , 95 : N=N-64  t  NEXTA 

trem  118 

90  CK=0tFORl=0TO9!X=PEEK( 680+1) :CK=CK+X:N 

KXT  trem  253 

100  REM  CK  IS  CHECKSUM  AND  X  ONE  OF  ITS  C 

OMPONENTS.  trem  184 

110  IFCK<>528THENPRINT"{CLR} E2  SPACES} 

(DOWN 3 CHECK  LINE  80  FOR {6  SPACES }ERRO 

RS. " tEND  t  rem  9  3 

120  RA=RAiRA5=STRS(RA) :L=LEN(RA$) !RA$=RIG 

HTS(RA$,L-1) tHEM  RA  IS  RELOCATABLE  AD 

R.  ! rem  237 

130    CK=0 tP0RA=RAT0RA+lB2 : READN : POKEA,N t CK 

=CK+N: NEXTA  trem   75 

140  IFCK<>19910THENPRINT"[CLR}  EdOWN)CHEC 

K  LINES  828-1008"tPRINT"  FOR  ERRORS." 

SEND  trem  83 

150  PRINT" fCLR}  i DOWN  3 NOW-" I  PRINT: PRINT "P 

OKE  700 , OC : POKE701 , NC" : PRINT "SYS " RA$ ; 

PRINT: PRINT  trem  143 

160  PRINT" (3  SPACESjWHERE  OC  IS  OLD 

{5  SPACES  3 COLOR  CODE ," t PRINT" 

!3  SPACES} AND  NC  IS  THE  NEW{ 3  SPACES} 

COLOR. "  trem  57 

170  END  srem  111 

828  DATA  173,  134,  2,  41,  15,  205  trem  95 

834  DATA  188,  2,  208,  6,  173,  189!rem  117 

840  DATA  2,  141,  134,  2,  173,  14   trem  36 

846  DATA  144,  41,  15,  141,  19,  3   trem  47 

14,  144,  32,  168,  2 : rem  100 

188,  2,  206,  12,  173 

trem  157 
2,  32,  173,  2,  109  trem  56 
870  DATA  19,  3,  141,  14,  144,  173  trem  97 
876  DATA  15,  144,  41,  240,  141,  16 

trem  146 
882  DATA  3,  32,  168,  2,  141,  17  trem  255 
888  DATA  3,  205,  188,  2,  208,  12  trem  56 
894  DATA  173,  189,  2,  141,  17,  3  srem  59 
900  DATA  32,  173,  2,  141,  16,  3  j rem  241 
906  DATA  173,  15,  144,  41,  8,  141  j rem  98 
912  DATA  19,  3,  173,  15,  144,  41  :rem  46 
918  DATA  7,  141,  18,  3,  205,  188  trem  57 
924  DATA  2,  208,  6,  173,  189,  2  trem  6 
930  DATA  141,  18,  3,  13,  19,  3  trem  197 
936  DATA  13,  16,  3,  141,  15,  144  trem  43 
168,  170,  133,  251 

trem  203 
144, 


85  2  DATA  173, 
858  DATA  205, 

864  DATA  189, 


942  DATA  169,  0, 
948  DATA  173,  2, 
954  DATA  6,  169, 
960  DATA  4, 


169, 


148, 
150, 


41,  128, 
133,  252, 
133,  252, 


41,  15, 
5,  173, 


205, 
189, 


188,  2! 
2,  14  5; 


208 

trem  155 
208 

trem  213 

177 

trem  206 

rem  104 

rem  112 

252 

; rem  45 
224,  L,  208,  232,  177 

trem  203 
41,  15,  205,  188,  2trem  101 
5,  173,  189,  2,  145:rem  118 
200,  192,  251,  240,  2 

trem  223 
1008  DATA  208,  235,  96  trem  222 


966  DATA  251, 

97  2  DATA  208, 

978  DATA  251, 

984  DATA  232, 

990  DATA  251, 

996  DATA  208, 
1002  DATA  251, 


200,     208,     239,     230, 
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Program  3:  vie  inverter 

10  REM  *VIC  INVERTER*  CK  IS  CHECKSUM,  A  I 
S  ADDRESS,  AND  N  IS  ML  CODE.    : rem  65 

20  RA=743:RA$=STR$(RA) ;L=LEN ( RA$ ) : RA?=RIG 
HT$(RA$,L-1) jREM  RA  IS  RELOCATABLE  ADD 
RESS.  :rem  246 

30  CK=0 : FORA=  RATORA+  24 : READN : POKEA+ 1 , N : CK 
=CK+N:NEXTA  ; rem  89 

40  IPCK02391THENPRINT"  {CLR}  (  DOWN}  "SPC(  3  ) 
"CHECK  YOUR  DATA"SPC( 9) "STATEMENTS. " :E 
ND  -rem  222 

50  PRINT"! CLR}  (down} NOW  SYS"RA9"  TO  TURN 
": PRINT: PRINT"  INVERSE  ON  AND  OFF.": EN 
D  :rem  44 

743  DATA  173,  15,  144,  41,  8,  240  ; rem  97 

749  DATA  9,  173,  IS,  144,  41,  247: rem  111 

755  DATA  141,  15,  144,  96,  173,  15 

; rem  156 

761  DATA  144,  9,  8,  141,  15,  144   : rem  51 

767  DATA  96  : rem  45 

Name  That  Note 

(Article  on  page  62.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTEI's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


Program  1 :  Name  That  Note— vie 
Verslor\ 

0  PRINT"[CLR}"fCHR${142):POKE36879,59 

: rem  204 
1.  PRINT" {HOME} {3  DOWN} [RIGHT} (bLK}CCCCCCC 
CCCCCCCCCCCCC{2  RIGHT 3CCCNAME  THAT  NOTE 
CCC [ 2  RIGHT } CCCCCCCCCCCCCCCCCCCC " 

: rem  251 

2  PRINT" { RIGHT }CCCCCCCCCCCCCCCCCCCC 

[2  RIGHT ] CCCCCCCCCCCCCCCCCCCCl RIGHT } 

{2  DOWN] {4  RIGHTjA  MUSIC  TUTOR  ! rem  195 

3  PRINT"{6    D0WN}[4    RIGHT } INSTRUCTIONS? 
{13    RIGHT}y=YES":C?=CHR?(13)         ; rem   102 

4  GETI$:IFI9=""THEN4  : rem   155 

5  IFI$<>"Y"THENG0T014  : rem  21 

6  PRINT"{CLR}";CHR$(14)"{4  RIGHT} [ BLK JNAM 
E  THAT  NOTE (4  SPACES} {3  RIGHT} ^ 16  T3"," 
[5  RIGHT } INSTRUCTIONS"  : rem  153 

7  PRINT " {RVS}1 {OFF ]  LEARN  THE  POSITION"," 
{2  RIGHT} OF  THE  NOTES  IN  THE"," 

{2  RIGHT } STAVES. "  : rem  244 

8  PRINT" [RVS] 2 {OFF}  LEARN  THE  CLEF  SIGN", 
"(2  RIGHT} (PITCH  RANGE) OF  THE"," 

{2  RIGHT} STAVES (TREBLE  CLEF"     : rem  83 

9  PRINT" {2  RIGHT}OR  G-CLEF.BASS  CLEF"," 
[2    RIGHTjDR  F-CLEFT" . " [RVS } 3 {OFF }  START 

THE  EXERCISE", "[2  RIGHT} BY  CHOOSING"; 

irem  205 

10  PRINT"  A  PITCH"C$"{2  RIGHT  J  RANGE. "C? " 
{RVS ) 4 [OFF}  PROMPTLY  RECOGNIZE"," 

{2  RIGHT} THE  NOTE  DISPLAYED"   ! rem  251 

11  PRINT" [2  RIGHT} IN  THE  STAFF-PRESS "C$ " 
{2  RIGHT} THE  CORRESPONDING" ," {2  RIGHT? 
KEY.";  : rem  178 


12  PRINT "THE  QUICKER  THE  {2  RIGHT } BETTER. 
"05 "(RVS}  PRESS  A  KEY  TO  GO  ON  {OFF} 
{CYN}"  :rem  51 

13  GETP$:IFP$=""THEN13  : rem  9 

14  P0KE1,17 :POKE2,18:GOTO810  : rem  149 
IB  POKE36879,109;PRINTCHR?(I47) : PRINT" 

!WHT}[10  DOWN} (5  RIGHT  3  PLEASE  WAIT 
{BLU}"  :rem  125 

19  POKE36B69,255:POKE56,2a:CLR:PORI=7168T 
07679:POKEI,PEEK( 1+25600) :NEXT  :rem  49 

20  FORI=0TO7:POKE7168-f  I,  PEEK{  33464+1)  ;NEX 
T :FORI=0TO7 : READX : POKE?  384  +  1 , X : NEXT 

: rem  46 

50  DATA0 , 0 , 0 , 0 , 0, 60 , 66 , 66 , 66 , 66 , 60 , 0 , 0 , 0 , 
0,255,0,60,66,66,66,66,60,255  : rem  131 

51  DATA60, 126, 227, 193, 129, 129, 129, 2 55, 129 
,131,135,142,156,184,240,25  5,224, 192 

: rem  19 

52  DATAl 28, 128, 128, 128, 128, 255, 128, 240, 24 
8,140,134,131,129,255,129,129,129,130, 
132,136  :rem  201 

53  DATA144,255,12B,128, 128 , 128, 128 , 128 , 0 , 
0,0, 0,0, 32, 112, 112, 97, 62, 128, 128, 64, 32 
,16,8,4  : rem  166 

54  DATA255, 96, 195, 13 5, 136, 136, 132, 128, 255 
,1,7,12,24,48,96,96,255        : rem  158 

55  DATA0, 0,0, 24, 24, 0,0, 255, 240, 56, 12, 6, 3, 
131,195,255,195,131,3,3         : rem  87 

56  DATA3,3,3,2  5  5,3,3,6, 12,24,48,96,255,33 
,30,0,0,0,0,0,25  5,1,2,4,8,8,5,2,255,3, 
1,0,0,0  : rem  105 

58  DATA0, 0,255  s rem  219 

60  FORI=0TO7: READX :POKE7392+I,XiPOKE7400+ 

I,PEEK(33568+I) :NEXT  ! rem  1 

75  FORI=7408TO7423:READX!POKEI,X!NEXT:FOR 

I=7432T0755l j READX : POKEI , X :NEXT 

srem  197 

80  FORI=7632T07639 : READX iPOKEI ,X :NEXT 

:rem  128 

81  POKEl.ai iPOKE2,84!GOTO810  : rem  157 
84  POKE36879,24:POKE36869,255  ; rem  127 
90  DATAl 58, 161, 173,181,189,192,200,  206,20 

8,214,218,222,224,227,230,231,234,236 

! rem  54 

100  PRINTCHRS(147) !FORI=7724TO7724+109 sPO 
KEI,29:NEXT  :rem  133 

101  FORI  =  7878TO7B78+109 : POKEI , 29  t NEXT 

jrem  229 

102  POKE7726,31:POKE7748,33:POKE7770,34:P 
OKE7792 , 35 :P0KE7814 , 36 ! POKE7836 , 37 

: rem  7  7 

103  POKE7835, 38 ! POKE7813 , 39 : POKE7791 , 40 ! P 
0KE7769,41 :POKE7902,42        ; rem  122 

105  POKE7924 ,42 : POKE7901 , 43 : POKE7923 , 44 : P 
OKE7945,45:POKE7966,46:POKE7900,47 

: rem  78 

110  PRINT" (home} (21  DOWN} (GRN}&(PUR}& 

{BLK  }&  (BLU  }&  (BLK  3  NAME  THAT  NOTE {  BLK  }s. 
(PUR}&[GRN3&{CYN}£.{BLK}  (home]  "srem  24 

120  PRINT" {16  DOWN} {3  RIGHT )  (BLK I  ENTER  CL 
EF  SIGN":PRINT"[3  RIGHT}T=TREBLE  B=BA 
SS":GOSUB500  : rem  204 

200  R=0!DIMP(1B) :DIMN(18) !FORI=0TO18STEP2 
!P{I}=7685+R:R=R+22:NEXT      srem  183 

202  DIMN1(20) :V=36878!S2=36875:FORN=20TO3 
STEP-1  :READN1 (N) iNEXTN         : rem  63 

203  N(0)=68:FORH=1TO18:N(H)=(N(H-1 )-!)+( 7 
*-(N(H-l }=65) ) :NEXT  : rem  5 
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205  PRINT" [3  UP}"!FORE=0TO40!PRINTCHR$(32 
)  ; :NEXT: PRINT" {home) {22  SPACES}" 

:rem  69 

206  GOSUB400!C=5;SC=0:Q=L*22 jFORI=38400TO 
38839 :POKEI,0:NEXT  ! rem  89 

208  FORI=0TO15STEP5  : rem  177 

210  J=INT(RND(X)*I3)+3 : J1=J!E=29 !E1=30 :E2 

=27:E3=28  t rem  50 

212  PRINT "{HOME) {5  RIGHT) {BLK} SCORE { BLK) " 

SO  ; rem  60 

225  IFJ1=INT ( Jl /2 ) * 2THENP0KEP ( Jl ) +I+Q , El : 
GOT0232  srem  106 

230  POKEP(Jl-l)+I+Q,E2!POKEP{Jl+l)+I+Q,E3 
tPOKEP{Jl-l)-l+I+Q,EjPOKEP{Jl-l)+l+I+ 
Q,E  srem  136 

232  IFE1=29ORE1=32THEN260         i rem  196 

235  T=TI  :retn  200 

240  GETN$sIFN$=""THENIFTI-T<600THEN240 

:rem  23 

241  IFN$=""THEN250  srem  223 

242  IPASC(N$)<65THENN?="";GOTO250srem  148 

243  POKE8059+I,ASC{N?)-64!lFASC(N5)=N{Jl+ 
Z)THEN300  srem  112 

250  FORT=0TO500:NEXTTsIFJl=3THENE=3  2!El=3 
2:E2=32sE3=29  : rem  13 

252  IFJl=13THENEl=32sE2=29  5E3=32   t rem  56 

253  IFJ1=140RJ1=15THENE=32  sEl=32  sE2=32 :E3 
=32  : rem  20 

254  IFJ1>3ANDJ1<13THENE1=29:E2=29:E3=29 

3  rem  4 
256  POKE8059+I , 32 : POKE38779+I ,0 :GOT0225 

srem  254 
260  NEXTI  srem  32 

270  C=C-1;IFC>0THEN208  srem  253 

272  IFSC>SITHENSI=SC  srem  56 

275  PRINT" {HOME} { BLK } SCORE {BLK |"SC" (LEFT } 

{3  SPACES} HI {BLK 3 "SI  ; rem  82 

285  PRINT "{HOME 3 {17  DOWN) { RIGHT )AGAIN?T=T 
REBLE  B=BASS"sGOSUB500:GOTO205 

srem  176 
300  POKE38779+I , 0 : SC=SC+{ 600- ( TI-T ) ) 

srem  245 

310  IFJ1>2ANDJ1<16THENP0KEV, 15 :P0KES2+X, N 

1 (Jl+Xl ) sFORS=0TO150sNEXTSsPOKES2+X,0 

;POKEV,0  srem  175 

320  GOTO250  srem  101 

400  POKEV,15tF=15:G=8sK=-l sGOSUB430 

srem  53 
410  F=8:G=I5:K=1:GOSUB430  srem  184 
420  P0KES2+X, 0s RETURN  irem  67 

430  F0RP=FT0GSTEPKsP0KES2+X,NlCP) sFORI=0T 

0200  sNEXTI ; P0KES2+X, 0  jFORS=1TO20  sNEXT 

SsNEXTP  srem  150 

440  RETURN  -rem  120 

500  GETA?:IFA$=""THEN500  srem  77 

510  IFA?="T"THENL=0 :2=0 :X=1 s XI =0 : RETURN 

srem  146 
520  I FA$= "B "THENL=7 ; Z=-2 : X=0  s  Xl  =  5  s  RETURN 

s  rem  18  7 
530  PRINTCHR$(147) SEND  srem  36 

810  RE=830:DE=DE+1 sPOKE0, DE: PRINTDE 

srem  139 

820    PRINT"GO"REsFORBK=631T0634:POKEBK,145 

sNEXT:POKE635, 13  SPOKE636, 13!POKE198,6 

:END  srem  191 

830  PRINTCHR$C147) s DE=PEEK( 0) ; DR=PEEK( 1 } s 

IFDE<DRTHEN810  srem  92 

840  RE=PEEK(2) :GOTO820  srem  37 


Program  2:  Name  That  Note— 64 
Version 

100  DIM  LOW%(25),HI%(25)  : rem  212 

110  PRINT" {BLK} {CLR3 {13  DOWN) {12  RIGHT) JU 

ST  A  SECOND..."  srem  140 

120  POKE53281,12:POKE532fl0,12  srem  78 
130  REM  INITIIALIZE  ROUTINE  srem  217 
140  NO?  =  "EFGABCDEFGABCDEFGABCDEFGA" 

srem  126 
150  FOR  T=  1  TO  25  s  READ  LOW% (T) : NEXT: FOR 

{ SPACE 3t=1T025: READ  HI%(T):NEXT 

srem  235 
160  FOR  T=0  TO  63:READD!POKE704+T,DsNEXTs 

POKE2040, 11  srem  14 

170  FOR  T=  832TO1020sREADDsPOKET,D:NEXT:P 

OKE2041,13sPOKE2042,14        srem  213 
180  POKE2043,15  srem  35 

190  V=  53248 :POKEV+21,0  srem  220 

200  POKEV, 255  s  POKEV+16 , 0: POKEV+39, 0  s  POKES 

3280,12:POKE53281 ,12  srem  51 

210  POKEV+2 , 90  s  POKEV+3 , 84 : POKEV+4 , 88 : POKE 

V+5, 126 : POKEV+23 , 14 : POKEV+29 , 14 

srem  35 
220  PDKEV+6 , 90  s  POKEV+7 , 163 : POKEV+40 , 0 : POK 

EV+4 1,0: POKEV+4 2,0  srem  247 

230  S=54272eFOR  T=  S  TO  S+24 s POKET, 0 sNEXT 

srem  71 
240  POKES+24 , 13  s  POKES+5 , 17 : POKES+6 , 243 

srem  203 
250  PRINT" (CLR) {10  DOWN) {13  RIGHT} NAME  TH 

AT  N0TE"sF0RT=6T0  20 : POKES, LOWS (T) 

s  rem  55 
260  POKES+l,HI%tT) sP0KES+4,17:F0R  Tl=  ITO 

150:NEXTsPOKES+4,16  srem  32 

270  FOR  T2=lTO40sNEXTsNEXT  srem  109 
280  CH$="" SPRINT" {2  DOWN) {4  RIGHT) DO  YOU 

(SPACE) WANT  {RVS}t{0FF3REBLE,  { RVS ) B 

{off)ass  or  {rvs3a(off3ll"sinput  " 

{4    RIGHT} ";CH$  ; rem    26 

290    IF    CH$<>"B"ANDCH$<>"T"AND    CH$<>"A"THE 

N   PRINT"{5    UP}"    :GOTO280  srem   208 

300    LW=-(CH?="B"ORCH$="A" )-(CH$="T" ) *13 

srem   5 
310   TP=-(CH$="B")*13-(CH$="T"ORCH$="A")*2 

5  :rem    152 

3  20    POKE646,6sPRINT"{CLR3 f6    DOWN)" 

srem   202 
3  30    LI $="******************** ************ 

^"  sFOR  T=  1  TO  5sPRINTSPC(3)lI$sNEXT 

srem  110 
340  PRINT" {DOWN)"  ; rem  121 

350  FOR  T=  1  TO  5 : PRINTSPC( 3 )LI? sNEXT 

srem  124 
360  PRINT" (HOME) COUNTER (7  RIGHT) SCORE 

{7  RIGHT)MISSES"  srem  131 

370  FOR  TR=  1  TO  20  srem  154 

380  NN=1NT(RND(0)*{TP-LW)+LW) JIFNN=N0  THE 

N  380  :rem  219 

390  P0KES,LOW%(NN) sPOKES+l,HI%(NN) srem  53 
400  IF  NN=10RNN=2SORNN=13THEN  POKE  752,12 

7sPOKE754,240sGOTa420         srem  130 
410  POKE752,1{POKE754,0  srem  36 

420  POKE  V+I, (194-4*NN ) +8* (NN> 13) : POKEV+2 

1,15  srem  180 

430  TS=10  :rem  220 

440  FOR  T=0TO  500 sNEXT :TS=TS-1 : PRINT" 

{home} {9  RIGHT)" ;TSsGET  G$  srem  158 

450  IF  G?<>""THENPOKE1934, (ASC(G$)-64)AND 

255  srem   150 
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460    IF(G$<>""ftND    G$<>MID$(N09,NN,1))0RTS= 
0THENWR=WR+1:POKE198,0  : rem   198 

470    PRINT" {home} (33    RIGHT) ";WR  : rem   32 

480    IFG$<>MID?(N0$,NN,1  )  ANDTS  O0THEN440 

: rem   48 
485    IF    TSO0THENPOKES+4,  I7:FORT=1TO300!NE 
XT:POKES+4,I6  : rem    101 

490    SC=SC+TS! PRINT" {HOME) {20    RIGHT) ";SC; 

J  rem   70 
500    FOR    T=    0    TO    1500: NEXT  : rem    31 

510    NO=NN:NEXT  : rem   133 

520    POKEV+21,0!PRINT"{CLR) {11    RIGHT} 

{7    DOWN} YOUR    SCORE    WAS " ; SC  ; rem    225 

530    PRINT" {3    DOWN} {9    RIGHT) AND  YOU    MISSED 

";WR; "TIME(S)"  : rem    108 

540    PRINT" {3    DOWN  J  {6    RIGHT  J  WOULD   YOU    LIKE 

TO   PLAY   AGAIN?"  : rem   112 

550  GET  A$:IF  AS=""THEN550  ! rem  87 

560  IF  A$<>"Y"ANDA$<>"N"THEN550   : rem  179 

570  IF  A$="Y"THEN  RUN  : rem  142 

580  REM  DATA  NOTES  (LOW  BYTES)    ! rem  238 

590  DATA  71,152,71,12,233,97,104,143,48,1 

43,24,210  :rem  153 

600  DATA  195,209,31,96,30,49,165,135,162, 

62,  193,60,99  irem  72 

610  REM  DATA  NOTES  {HIGH  BYTES)    : rem  22 

620  DATA  5,5,6,7,7,8,9,10,11,12,14,15 

:  rem  6 

630  DATA  16,18,21,22,25,28,31,33,37,42,44 

,50,56  :rem  253 

640  REM  DATA  FOR  SPRITE  ; rem  86 

650  DATA000 , 002 , 000 , 000 , 003 ,000 , 000 , 002 

;rem  112 
660  DATA128 , 000 , 002 , 064 , 000 , 002 ,032  ,  000 

:rem  136 
570  DATA002 , 032 , 000 , 002 , 032  ,  000  ,  002  ,  064 

:rem  133 
680  DATA000, 00 2, 000, 000, 00 2, 000, 000,  00 2 

; rem  114 
690  DATA000 , 000 , 002 , 000 , 000 , 002 , 000 ,000 

! rem  113 
700  DATAl 22 , 000 , 000 , 254 , 000, 001 , 2  54 , 000 

irem  129 
710  DATA001 ,254,000,001,254,000,000,25  2 

: rem  135 
720  DATA000,000, 120,000,000,000,000,000 

: rem  106 

7  30  DATA0, 2  24,0,0, 208,0,0, 216,0,0,  204,0,0 

:rem  213 

740  DATA206 ,0,0, 199, 0,0,1 99, 0,0,1 99, 0,0, 2 

06,0  :rem  186 

750  DATA0, 204,0,0, 216,0,0, 240,0,0,224,0,1 

: rem  212 

760  DATA192,0, 3, 192,0,6, 192,0, 12,192,0,24 

,192  srem  197 

770  DATA0, 48, 192, 0,96, 192, 0,224, 192, 0,255 

trem  19 

780  DATA48, 111 , 128 , 9? , 248, 192 , 195 , 96 , 96 , 1 

90,96,48,195,104,48,193       s rem  200 

790  DATA2  32,48,96,248,96  : rem  233 

800  DATAl 12, 96, 224, 56, 96, 192, 28, 99, 192, 7 

: rem  254 
810  DATAl 11,0, 1, 248,0,0,96,0,0,0,0,0,0,0, 
0,0,0  : rem  180 

820  DATA0 ,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 

:rem  72 

8  30  DATA  0,248,0,3,6,0,6,3,128,6,0,198,3, 

192  :rem  99 

840  DATA  198,3,192,192,0,0,198,0,1,134,0, 

1  !  rem  3 


850  DATA128,0, 3,0,0, 3,0,0,6,0,0, 12,0,0 

:rem  61 

860  DATA24 ,0,0,112,0,1,192,0,3,0,0,0,0,0, 

0,0,0  :rem  178 

870  DATA0, 0,0, 0,0,0  -rem  181 

Program  3:  Name  That  Note— Plus/4 
And  16  Version 

10  FORI=1TO210:READA:X=X+A!NEXT:IFX<>2886 
0THENPRINT" ERROR  IN  DATA  STATEMENTS.": 
STOP 
20  POKE56,60:POKE53,0:CLR:VOL  8 
30  FORI=819T0a48:READAsPOKEI ,A:NEXT 
40  DATAl 60, 0,185, 0,208, 15 3, 0,60, 18  5,0,209 

,153,0,61 
50  DATAiaS, 0,210, 1 53, 0,62, 185, 0,2 11, 15  3,0 

,63,136,208,229,96 
60  PRINT" {CLR}"CHR$( 142) SCOLOR0 , 4, 1 :COLOR 
4 , 4 : F $= " CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 
CCCCCCCCC" 
70  C$=CHR$ ( 13 ) :PRINT" {home } {4  D0WK}{WHT}" 
F$  "CCCCCCCCCCCCCCNAME  THAT  NOTECCCCCCC 
CCCCCCCC"F5F$ 
80  PRINT" [3  DOWN) "TAB (13) "A  MUSIC  TUTOR" 
90  PRINT" {9  DOWN) "TAB(13) "INSTRUCTIONS?"C 

5TAB ( 16 ) " { RVS ) Y { OFF } ES/ { RVS } N { OFF )0 " 
100  GETKEYI$!lFI?<>"Y"THEN200 
110  PRINT" {CLR} {D0WN}"CHR?(14)TAE(13) "NAM 

E  THAT  NOTE "C5TAB(12) "116  T?" 
120  PRINTTAB ( 14 ) " ( DOWN } INSTRUCTIONS" 
130  PRINT" { DOWN }( RVS }1 (OFF  5  LEARN  THE  POS 
ITION  OF  THE  NOTES  IN  THE": PRINT" 
{2  RIGHT}STAVES.  " 
140  PRINT"{D0WN}(RVS}2{0FF)  LEARN  THE  CLE 
F  SIGN  (PITCH  RANGE)  0F"C$"E2  RIGHT }T 
HE  STAVES  (TREBLE  CLEF"; 
150  PRINT"  OR  G-CLEF."C$"{2  RIGHT)BASS  CL 

EF  OR  F-CLEF) . " 
160  PRINT"TdOWN} {RVS}3{0FF}  START  THE  EXE 
RCISE  BY  CHOOSING  A  PITCH {2  RIGHT} RAN 

GE.  " 
170    PRINT" (down} (RVS 3 4 {OFF}     PROMPTLY    RECO 

GNIZE    THE    NOTE    DISPLAYED'^ 
180    PRINT" {2    RIGHT) IN    THE    STAFF    - 

{SHIFT-SPACE} PRESS    THE    CORRESPONDING" 

;: PRINT" (2    RIGHT) KEY.": 
190    PRINT" { RIGHT }THE    QUICKER,     THE    BETTER. 

"C$TAB(9)"(3    down} (RVS)    PRESS   A   KEY   T 

O    GO    ON    {OFF} (CYN)" :GETKEYP$ 
200    COLOR0,7:COLOR4,7:PRINTCHR$(147)  :  PRIN 

T"{BLU}{10    down) "TAB (14) "please    WAIT 

!BLK)":SYS819 
210    FORI=0TO7 : POKEl 5360+1, PEEK ( 16056+1 )tN 

EXT ! FORI=0TO7 : READX : POKEl 5576+1 , X : NEX 

T 
220  DATA0  ,  0  ,  0  ,  0  ,  0 ,  60  ,  66  ,  66  ,  66  ,  66  ,  60  ,  0  ,  0  ,  0 

,0,255,0,60,66,66,66,66,60,255 
230  DATA60, 126, 227, 19 3, 129, 129, 129, 25 5, 12 

9,131,135,142,156,184,240,2  55,224,192 
240  DATAl 28, 128, 128, 128, 128, 255, 128, 240, 2 

48,140,134,131,129,2  55,129,129,129,13 

0,132,136 
2  50  DATAl  44 ,  2  55  ,  1 28  ,  1 28 , 1 28 ,  1 28 ,  1 28  ,  1  28 ,  0 

,0,0,0,0,32,112, 112,97,62,128,128,64, 

32, 16,8,4 
260  DATA25 5, 96, 195, 1 35, 136, 136, 13 2, 128, 25 

5,1,7,12,24,48,96,96,255 
270  DATA0,0,0,24, 24,0,0, 25  5, 240, 56,12,6,3 

,131,195,255,195,131,3,3 
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280  DATA3, 3, 3, 255, 3, 3, 6, 12, 24, 48, 96, 255, 3   670 

3,30,0,0,0,0,0,255,1,2,4,8,8,5,2,255,   680 

3,1,0,0,0  690 

290  DATA0, 0,255 
300  FORI=0TO7 : READX : P0KE15 584+ 1 , X : POKEl 5 5 

92+I,PEEK( 16160+1) :NEXT  700 

310  FORI=15600TO15615:READX:POKEI,X:NEXT; 

F0RI=1 5624T01 5743 : READX : POKEI , X : NEXT 
320  FORI=15824T015831:READX:POKEI,X:NEXT    710 
330  COLOR0,2:COLOR4,5:POKE65298,PEEK{6529   720 

a)AND251 
340  POKE65299,PEEK{65299)AND3OR60  730 

350  DATA7, 118, 169,262, 345,383,453,516,571   740 

,596,643  750 

360  DATA685, 704, 739, 770, 798, 810, 834, 854, 8   760 

64,881,897 
370  PRINTCHR$(147) !FORI=3152T03351 :POKEI,   770 

29 ! NEXT 
380  FORI=3432T03631 : POKEI , 29  sNEXT  780 

390  POKE3155,31:POKE3195,33!POKE3  235,34:P 

OKE3275,35:POKE3315,36!POKE3355,37      790 
400  POKE33  54,38;POKE3  314,39:POKE3274,40!P 

OKE3234,41 !POKE3475,42  800 

410  P0KE3  515 , 42  i  POKE3474 , 43 : POKE3514 , 44  t  P 

OKE3  554,45!POKE3593,46:POKE3473,47 
420  PRINT"  {HOMEH  22  DOWN}  {GRN}  "TAB(9)  "S. 

{PURjs tBLK)&{BLU}&EBLK]NAME  THAT  NOTE 

{ BLK  j  & { PUR } & ( GRN 1  & { CYN ] & [ HOME } " 
430  PRINT" [16  DOWNl"TAB(12)" {BLK} ENTER  CL 

EF  SIGN(D0WN]" 
440  PRINTTAB{12)" ERVS]T[0FF}=TREBLE  {RVS) 

bJoPF}=BASS"!GOSUB770 
450  R=0!DIMP(18) :DIMN(18) :FORI=0TO18STEP2 

:P(I)=3079+R;R=R+40:NEXT 
460  DIMN1(24) iFORN=24T03STEP-1 :READN1(N) t 

NEXTN 

470  N(0)=68:FORH=lTOia!N(H)=(N(H-l)-l)+(7 

*-(N(H-l}=65)) sNEXT  100 

480  FORI=3761TO3782:POKEI,32:POKEI+80,32 J  110 
NEXT 

490  GOSUB740!C=5:SC=0:Q=L*40:FORI=204aTO2  120 

846 ! POKEI, 0:NEXT  130 

500  FORI=0TO30STEP10  140 

510  J=INT(RND(X)*13)+3!lFJ=OJOR(L=7ANDJ>l  150 
2JTHEN510 

520  OJ=J:J1=J:E=29!E1=30:E2=27jE3=28sPRIN  160 

T" t  HOME } "TAB ( 5 ) " { RVS } [ RED } SCORE {OFF } 

fBLK}"SC  170 

530  PRINT" {home! "TAB (26) "{RVS} {PUR}C0UNTE 

R{OFF} {BLK}"9:IFJ1=INT(J1/2)*2THENP0K  igg 

EP{J1)+I+Q,E1;GOTO550  190 

540  POKEP{Jl-l)+I+Q,E2iPOKEP(Jl+l)+I+Q,E3  200 

sPOKEP(Jl-l )-l+I+Q,E:POKEP{Jl-I )+l+I+  210 

Q,E 
550  IFE1=29ORE1=32THEN660 

560  TI$="000000":PGKE239,0  220 

570  GETN$!lFN$=""THENT=TI:IFT<600THENPRIN 

T"{HOME}"TAB(33)9-INT(T/60) :GOTD570    230 
580  IFN?=""THEN610 

590  IFASC(N$)<65THENN$="":GOTO610 
600  POKE3759+I,ASC(N$)~64:IFASC(N?)=N(Jl+  240 

Z)THEN710  250 

610  PORT=0TO500:NEXTT:IFJ1=3THENE=32:E1=3 

2:E2=32:E3=29  260 

620  IPJ1=13THENE1=32{E2=29:E3=32 
630  IFJl=140RJl=15THENE=32!El=32iE2=32!E3  270 

=32  280 

640  IFJ1>3MJDJ1<13THENE1=29jE2=29:E3=29    290 
650  POKE3759+I,32!GOTO530  300 

660  NEXTI  310 


C=C-1 !IFC>0THEN500 

IFSC>SITHENSI=SC 

PRINT"  [home}  "TAB  (5)"  [RVS}  { RED]  SCORE" 

{ OFF } ( BLK } " SC : PRINTTAB ( 16 ) " { RVS ] E  7  3HI 

GH[0FF} [BLK) "SI 

PRINT" [home! [19  DOWN} "TAB( 9) "AGAIN? 

[ RVS ! T [ OFF} =TREBLE  { RVS } B {OFF } =BASS" t 

GOSUB770:GOTO480 

POKE27  3  7+I,0tSC=SC+(600-T) 

IFJ1>2ANDJ1<16THENS0UND1,N1(J1+X1+L) , 

25 

GOTO610 

F=15+L!G=8+LiK=-l !GOSUB760 

F=8+L:G=15+L!K=l!GOSUB7 60: RETURN 

P0RP=FT0GSTEPK!S0UND1,N1(P) ,20;NEXTPi 

RETURN 

POKE239,0;GETKEYA$;IFA$="T"THENL=0!Z= 

0 ;X1=0 ! GOSUB800 ! RETURN 

IFA$="B"THENL=7!Z=-2;X1=5:GOSUB800:RE 

TURN 

POKE65298,196sPOKE65299,208!PRINTCHR$ 

(147) :END 

FORI =3072TO3 151: POKEI, 32 :NEXT: RETURN 


VIC  CLuiz  Generator 

(Article  on  page  66.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTEI's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


POKE36879,110  :rem  143 

READA? ! IFA$  <  > " 999 "THENN=N+I : GOTOl 10 

:rem  19 
REST0RE:DIMQ5{N) ,C(N)  :rem237 
X=RND(0) :V=36878!S2=36875  : rem  116 
S$="{WHT}WHO  WROTE  "  s rem  17 

PRINT" {CLR} [a  DOWN] ( RVS }( RIGHT} {PUR) 
[20  SPACES)"  :rem  77 

PRINT" {RIGHT) {RVS} [YEL J  VIC  QUIZ  GENE 
RATOR  "  srem  7 

PRINT " { RVS ! { RIGHT ) { PUR ) { 20  SPACES } " 

:rem  52 
GOSUB510  :reni  175 

F0RI=1T0N!READQ?(I) :NEXT  :rem  7 
T=0:FORI=1TON:C(I)=2!NEXT  : rem  27 
PRINT"{CLR) {WHT) [9  DOWN} SHUFFLE  QUEST 

IONS  ({rvs}y(off}/[rvs}n{off} )?" 

! rem  27 
GETA$!ON-{A$=""}GOTO220iIFA?="N"THEN2 
50  :rem  164 

F0RJ=1T0NjT$=Q5{J) :RN=INT(RND(1)*N)+1 
:Q?{J)=Q?(RN)jQ$CRN)=T$!NEXT:REMSHUFF 
LE  :rem  151 

REM  SPLIT  QUESTION/ANSWER  : rem  125 
F0RJ=1T0N ! IFC ( J ) =0ORC [ J ) =1THEN400 

:rem  23  5 
QZ$="":AN$="":FL=0jFORK=1TOLEN(Q$(J) ) 
:H?=MID$(QS(J),K,1)  jrem  103 

ON-(M$="#")GOTO310  -rem  150 

IFM$="*"THENPL=I:GOTO310  : rem  123 
IFFL=0THENQZ$=QZ?+M5  j rem  207 

IFFL=1THENAN$=AN9+M$  : rem  144 

NEXTK  -rem  30 
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320  REM  ASK  QUESTION  &  GET  ANSWER: rem  166  190  READA:N=N+1                   :  rem  102 

330  PRINT"{CLRl{4  DOWN} "+S? : PRINT" {rvS 3 "Q  200  IFN<=20THENCT=CT+A:GOTO230     : rem  88 

Z?"{OFF]"+"?":INPUTRS$        : rem  227  205  PRINT".";                     : rem  209 

340  IFRS$=AN$THEN370              : rem  168  210  IFCT<>ATHENGOTO320            : rem  113 

350  PRINT" {3  DOWN 3  ( BLK } SORRY .  .  . YOU ' RE  WRO  220  CT=0 :N=0 :GOTO190               s rem  154 

NG.  ":GOSUB530                 : rem  29  230  IF( A<  =  255 ) AND (A>=0)THENGOTO270 

360  PRINT" {2  DOWN} {YEL]THE  ANSWER  IS:": PR  : rem  220 

INT" { RVS 1 "AN$ " (OFF }"+"." :GOTO390  240  IFA<0THEN260                  j rem  153 

:rem  3  250  A=HM-OF {A-300 ) ;L=FNL( A) :A=FNH (A) ;POKE 

370  GOSUB520:PRINT"f3  DOWN } { RVS 1 [ YEL } G RE A  I-2,L:GOTO270                 : rem  174 

T... THAT'S  RIGHT  1"            : rem  230  260  A=HM+A: POKEI ,FNL( A) :I  =  H-1 ;A=FNH ( A) 

380  C(J)=1                        -rem  231  : rem  242 

390  GOSUB510                      :rem  178  270  POKEI,A                       : rem  126 

400  NEXTJ                         srem  29  280  NEXTl                         : rem  34 

410  WA=0:FORI=1TON:IFC(I}=-1THENC(I)=0  290  P=HM-1 13 : S=P+3 sPRINT" [CLR] {2  D0WN}TYP 

:rem  29  E  SYS  "P"  TO" : PRINT "LIST  TO  PRINTER." 

420  IFC(I)=2THENWA=1:C(I)=~1       : rem  88  : rem  107 

430  NEXTI                          srem  31  300  PRINT" { DOWN} TYPE  SYS  "S"  Ta":PRINT"LI 

440  IFWA=ITHEN250                : rem  243  ST  TO  SCREEN."               : rem  200 

450  REM  SCORE  QUIZ  &  RESET  SEQ    : rem  212  310  END                           : rem  107 

460  F0RI=1T0N:T=T+C(I} :NEXT;SC=INT(T/N*10  320  PRINT "DATA  ERROR  IN" (I-HM) +462+340 

0+ , 5 )                         :rem  44  : rem  134 

470  PRINT"(CLR3 {2  DOWN} {WHT} YOUR  SCORE  IS  330  END                           : rem  109 

:"SC"%"                      srem  198  340  DATA  462,431,407,387          j rem  166 

480  PRINT" [DOWN  J  WANT  TO  TRY  AGAIN  (Y/N)?"  350  DATA  13,76,73,78,69,32,78,85,77,66 

: rem  32  srem  114 

490  GETA$:ON-(A$="")GOTO490:IFA$="N"THENE  360  DATA  69,82,13,67,82,79,83,83,32,82,13 

ND                            srem  246  19                             srem  98 

500  GOTO200                       srem  96  370  DATA  69,70,69,82,69,78,67,69,58,13 

510  FORI=1TO2000:NEXT! RETURN       srem  44  : rem  122 

520  POKEV,10sFORI=110TO241sPOKES2,IsNEXT:  380  DATA  0,13,32,32,76,73,78,69,32,32,108 

POKEV,0; RETURNS  REM  CORRECT     srem  93  1                                : rem  20 

530  POKEV,10sPOKES2, 135:FORI=lTO300sNEXT:  390  DATA  82,69,70,59,82,69,78,67,69,68 

POKEV,0sRETURNsREM  INCORRECT  srem  224  srem  131 

1000  DATA  #MOBY  DICK*HERMAN  MELVILLE  400  DATA  32,65,84,13,0,13,76,73,83,84,124 

:rem  143  6                             srem  21 

1010  DATA  #RED  BADGE  OF  COURAGE*STEPHEN  C  410  DATA  73,78,71,32,67,79,77,80,76,69 

RANE                        srem  114  srem  112 

1020  DATA  #THE  SCARLET  LETTER*NATHANIEL  H  420  DATA  84,69,46,13,0,13,32,32,32,32,105 

AWTHORNE                     : rem  45  5                              ; rem  4 

1030  DATA  #THE  GREAT  GATSBY*F.  SCOTT  FITZ  430  DATA  32,32,32,32,0,32,231,255,169,0 

GERALD                          srem  54  : rem  104 

1040  DATA  #TOM  SAWyER*MARK  TWAIN  srem  165  440  DATA  32,189,255,169,4,162,4,160,7,32, 

1050  DATA  #POR  WHOM  THE  BELL  TOLLS*ERNEST  1829                            srem  181 

HEMINGWAY                    srem  87  450  DATA  186,255,32,192,255,162,4,32,201, 

1060  DATA  999                     srem  140  255                           srem  120 

460  DATA  96,169,32,32,210,255,192,40,176, 
44,2820  srem  70 

Line  Number  Cross  ^^^  r™  ^^^-^^'^^^'^'^^^'^^'^^^'^t^emi; 

•^^•^__^_^^^  480    DATA    255,192,4,176,29,192,3,208,4,224 

Reterence  .2424                      srem  228 

490    DATA    232,176,21,32,210,255,192,0,208, 

(Article  on  page  US.)  14                                                                         :rem    58 

500    DATA    224,100,176,10,32,210,255,224,10 

Program    1 :  Line  Number  CtOSS  ,176,275?                                                  srem   143 

Reference-VIC  version  =^^  ^f^  3,32,210,255,152,32,205,221,95,1 

100    PRINT    "tCLR}{3    D0WN){2    SPACES}XREF    UT  520    DATA    0,133,9,169,10,133,42,165,122,16 

ILITY"                                                             srem    145  6,2324                                                                  srem   0 

105    PRINT"{DOWN}LOADING";                       : rem    177  530    DATA    123,133,2,134,3,165,43,166,44,13 

110    DEFFNL(X)=X-{INT(X/256)*256)       srem    36  3                                                                               srem    7 

120    DEFFNH(X)=INT(X/256)                         srem    132  540    DATA    40,134,41,133,122,134,123,160,0, 

130    DIM0F(4)                                                        srem    136  177,2010                                                          srem    79 

140    F0RI=lT04:READ0F(I)sNEXTI               srem    81  550    DATA    40,208,14,200,177,40,208,9,165,2 

150    HM=PEEK{55)+256*PEEK(56)                 srem   27  srem   217 

160    HB=FNH(HM) sLB=PNL{HM) 3POKE55,LB:POKE5  560    DATA    166,3,133,122,134,123,96,32,115, 

6,HB                                                                       srem    2  0,1987                                                               srem    11 

170    N=0sCT=0                                                       jrem    145  570    DATA    32,115,0,133,57,32,115,0,133,58 

180   F0RI=HM-452T0HM-1                               irem   250  srem   161 
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580  DATA  32,115,0,201,0,240,4,201,143,208  {SPACEJTO  THE" :PRINT"SCREn;N . " : rem  112 

,1819                        :rem  192  210  END                          ; rem  106 

590  DATA  11,160,1,177,40,170,136,177,40,5  220  DATA  13,76,73,78,69,32,78,85,77,66 

6  : rem  17  : rem  110 
600  DATA  176,193,201,137,240,8,201,141,24  230  DATA  69,82,32,67,82,79,83,83,32,82,13 

0,4,2509                      :rem  98  38                            -rem  96 

610  DATA  201,167,208,222,32,115,0,32,243,  240  DATA  69,70,69,82,69,78,67,69,58,13 

220                           :rem  92  : rem  118 

620  DATA  32,155,220,165,101,197,59,208,60  250  DATA  0,13,32,32,76,73,78,69,32,32,108 

,165,2802                     srem  163  1                              : rem  16 

630  DATA  100,197,60,208,54,36,9,48,28,169  260  DATA  32,32,82,69,70,69,82,69,78,67 

:rem  242  -rem  108 

640  DATA  128,133,9,169,13,32,210,255,166,  270  DATA  69,68,32,65,84,13,0,13,76,73,114 

59,2083                        srem  71  3                              -rem  28 

650  DATA  164,60,32,-351,169,32,32,210,255  280  DATA  83,84,73,78,71,32,67,79,77,80 

,32                           :rem  107  :rem  112 

660  DATA  210,255,169,11,133,42,198,42,208  290  DATA  76,69,84,69,46,13,0,13,32,32,115 

,11,1914                     srem  111  8                             srem  31 

670  DATA  169,75,160,304,32,30,203,169,10,  300  DATA  32,32,32,32,32,32,0,32,231,255 

13  3                          : rem  114  : rem  94 

680  DATA  42,166,57,164,58,32,-351,32,121,  310  DATA  169,0,32,189,255,169,4,162,4,160 

0,1606                          :rem  8  ,1854                         : rem  227 

690  DATA  201,44,208,143,56,176,171,32,-37  320  DATA  7,32,186,255,32,192,255,162,4,32 

7,169                        :rem  231  : rem  225 

700_DATA  147,32,210,255,24,162,5,160,1,32  330  DATA  201,255,96,169,32,32,210,255,192 

',1851                         :rem  201  ,40,2639                      irem  115 

710  DATA  240,255,169,0,160,301,32,30,203,  340  DATA  176,44,192,39,208,4,224,16,176,3 

162                           srem  97  6                             : rem  31 

720  DATA  20,169,61,32,210,255,202,208,250  350  DATA  32,210,255,192,4,176,29,192,3,20 

,24,2983                     srem  105  8,2416                        srem  13 

730  DATA  162,8,160,1,32,240,255,169,31,16  360  DATA  4,224,232,176,21,32,210,255,192, 

0                             ! rem  110  : rem  3 

740  DATA  302,32,30,203,169,17,32,210,255,  370  DATA  208,14,224,100,176,10,32,210,255 

165,2633                      srem  101  ,224,2799                     srem  154 

750  DATA  43,166,44,133,38,134,39,160,0,17  380  DATA  10,176,3,32,210,255,152,32,205,1 

7  srem  26  89                             srem  61 
760  DATA  38,208,5,200,177,38,240,30,160,2  390  DATA  96,169,0,133,9,169,10,133,42,165 

,2032                        srem  206  ,2190                        :rem  227 

770  DATA  177,38,133,59,200,177,38,133,60,  400  DATA  122,166,123,133,2,134,3,165,43,1 

32                            I  rem  81  66                            srem  54 

780  DATA  -293,160,0,177,38,72,200,177,38,  410  DATA  44,133,40,134,41,133,122,134,123 

133,1749                      srem  126  ,160,2121                     -rem  126 

790  DATA  39,104,133,38,56,176,215,169,55,  420  DATA  0,177,40,208,14,200,177,40,208,9 

160                           srem  139  srem  214 

800  DATA  303,32,30,203,32,204,255,96,2250  430  DATA  165,2,166,3,133,122,134,123,96,1 

srem  212  60,2177  -rem  56 
440  DATA  2,177,40,133,57,200,177,40,133,5 

Program  2:  Une  Number  cross  450  data  I66,4i,i65,40,24,i05,3,i44^i?232 

Reference — 64  Version  ,1938                                            srem  210 

90  PRINT"fCLR}E3  DOWNlES  RIGHTIlinE  CROSS  ^60  DATA  133,122,134,123,32,115,0,201,0,2 

REFERENCE  UTILITY"              srem  6  ^^                             :rem  31 

95  PRINT" [2  DOWN} {10  SPACES ) LOADING" ;  ^^^  DATA  4,201,143,208,11,160,1,177,40,17 

srem  154  0,2215                        :rem  245 

100  CT=0                         srem  149  ''80  DATA  136,177,40,76,191,192,201,137,24 

110  F0RI=1T0476                   srem  116  ^'^                                                                   srem  127 

120  READA                         srem  240  "^^^    ^^'^^    201,141,240,4,201,167,208,222,32 

130  CT=CT+A                       srem  107  ,115,2929                     :  rem  149 

140  IFINT(I/20)<>(I/20)THEN180    srem  167  500  DATA  0,32,243,188,32,155,188,165,101, 

150  READQ s PRINT" ." ?                : rem  119  197                             : rem  122 

160  IFQ=CTTHENCT=0sGOTO180        srem  138  510  DATA  59,208,60,165,100,197,60,208,54, 

170  PRINT "ERROR  IN  DATA  -  LINES  "200+1  "TO "  36,2448                          srem  72 

210+l3CT=0:GaTO210            srem  132  520  DATA  9 , 48 , 28, 169, 128 , 133 , 9, 169, 13 , 32 

180  POKE49151+I,A                srem  173  srem  192 

190  NEXT                          srem  217  530  DATA  210,255,166,59,164,60,32,113,192 

200  READQJIFQOCTTHENI70          ;  rem  241  ,169,2158                     srem  171 

205  PRINT"{CLR} (3  DOWNJTYPE  'SYS  49515'  T  540  DATA  32,32,210,255,32,210,255,169,11, 
O  LIST  TO  THE"sPRINT"PRINTER. "  133                             srem  101 

irem  133  550  DATA  42,198,42,208,11,169,77,160,192, 

206  PRINT"! DOWN iTYPE  'SYS  49518'  TO  LIST  32,2470                        srem  73 
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560  DATA  30,171,169,10,133,42,166,57,164, 

58  ! rem  76 

570  DATA  32,113,192,32,121,0,201,44,208,1 

43,2086  :reni  42 

580  DATA  76,22,193,32,87,192,169,147,32,2 

10  : rem  85 

590  DATA  255,24,162,5,160,1,32,240,255,16 

9,2463  : rem  14 

600  DATA  0,160,192,32,30,171,162,28,169,6 

1  ; rem  10 

610  DATA  32,210,255,202,208,250,24,162,7, 

160,2515  :rem  92 

620  DATA  1,32,240,255,169,31,160,192,32,3 

0  irem  5 

630  DATA  171,169,17,32,210,255,165,43,166 

,44,2414  :rem  115 

640  DATA  133,38,134,39,160,0,177,38,208,5 

: rem  230 
650  DATA  200,177,38,240,30,160,2,177,38,1 

33,2127  :rem  56 

660  DATA  59,200,177,38,133,60,32,171,192, 

160  :rem  122 

670  DATA  0,177,38,72,200,177,38,133,39,10 

4,2200  ;rem  10 

680  DATA  133,38,76,168,193,169,57,160,192 

,32  jrem  147 

690  DATA  30,171,32,204,255,96,2006 

! rem  139 

Baker's  Dozen,  Part  2 

(Article  on  page  120.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTERS  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


Program  1 :  Music  Patterns 

1  FORZ=54272T054295 : POKEZ , 0  sNEXT: POKE5429 
6,15:POKE54277,4:AA=54272!BB=54273 

: rem  203 

10  PRINTCHR$(147)CHR$(5} ;POKE53280, 0: POKE 

53281, 0:POKE54275,8:CC=54276   : rem  203 

15  FORZ=1TO10 :PRINT !NEXT;PRINTTAB{ 9 ) "PLEA 

SE  TURN  UP  VOLUME. ": PRINT       :rem  58 

17  PRINTTAB(9)"PRESS  RUN/STOP  TO  STOP." 

: rem  158 

18  PORT=1TO2000 : NEXT :PRINTCHR?( 147) 

:rem  165 

20  K=lNTtl000*RND(l) )+1024 ! B=160 !C=54272 

srem  119 

21  P=INT(11*RND(1))+1:H{1)=INT(150*RND(1} 
)+l:L{l)=INT(150*RND(l) )+l     :rem  124 

22  Q=INT(11*RND(1) )+l :H{ 2 )=INT( 1 50*RND{ 1) 
}+l!L(2)=INT{150*RND(l))+l     ! rem  128 

23  R=INT(11*RND(1))+1:H(3}=INT(150*RND(1) 
)+l :L(3)=INT(150*RND(1) )+l     : rem  132 

24  S=INT(11*RND(1})+1:H(4)=INT(150*RND(1) 
)+l:L(4)=INT(150*RND(l) )+l     t rem  136 

25  T=INT( 14*RND(1 ) )+2  : rem  134 

26  U=INT{14*RND(1) )+2  ; rem  136 

27  V=1NT(14*RND(1) )+2  ; rem  138 

28  W=INTC14*RND(1))+2  j rem  140 
30  F0RX=1TQP:P0KEK,B:P0KEK+C,T:P0KEAA,H{1 

)  :PaKEBB,L(l) : POKECC, 65 :K=K+41 J  rem  178 


40  IFK>1983THEN100  ! rem  17 

50  IF(K-1063)/40-INT((K-1063)/40)^0THEN30 
0  ; rem  216 

60  P0KECC,64:NEXT  : rem  42 

1 00  P0RX=1T0Q : POKEK , B : POKEK+C, U : POKEAA, H ( 

2}  :P0KEBB,L(2)  .-POKECC,  65  iK=K-39 

:rem  237 
110  IFK<1064THEN30  :  rem  5 

120  IF{K-1063 )/40-INT( ( K-1063 )/40 )=0THEN2 

00  ; rem  5 

130  P0KECC,64:NEXT  : rem  88 

200  F0RX=1T0R: POKEK , B ! POKEK+C , V : POKEAA , H ( 

3) :P0KEBB,L(3) : POKECC, 65 :K=K-41 

; rem  23  5 
210  IPK<1064THEN300  : rem  54 

220  IF(K-1024)/40-INT{{K-1024)/40}=0THENl 

00  :rem  2  55 

230  POKECC, 64 :NEXT  : rem  89 

300  F0RX=1 TOS : POKEK , B  j  POKEK+C , W : POKEAA , H { 

4}  :P0KEBB,L{4) : POKECC, 65 :K=K+3  9 

: rem  245 
310  IF(K-1024)/40-INT{(K-1024)/40)=0THEN3 

0  5  rem  209 

320  IFK>1983THEN200  : rem  67 

330  POKECC, 64 :NEXT  : rem  90 

340  G0T021  ;rem  51 


Program  2:  Bleep 


10  PRINTCHR$(147)CHR?{5) : POKE53 280 , 0 : POKE 

53281,0  trem  242 

20  F0RX=lT09:PRINTtNEXT!PRINTTAB(12)"TURN 

UP  VOLUME."  srem  181 

30  PRINT:PRIKTTAB(9)"HIT  ANY  KEY  TO  BEGIN 

."  J  rem  72 

35  PRINT:PRINTTAB(9)"HIT  RUN/STOP  TO  STOP 

; rem  199 
40  GETA$!lFA$=""THEN40  : rem  235 

50  PRINTCHR$(147)  srem  224 

60  FORR=54272TO54295:POKER,0:NEXT  irem  28 
70  POKE54296,15!FORT=1TO500:NEXT  : rem  198 
80  P0KE54277,4:P0KE5427S,8  :rem  212 
90  X=1524tJ=54273:K=54272:L=54276:C=54272 

: rem  223 
100  CH=INTt 17*RND(1 ))+l  : rem  233 

110  ONCHGOTOlll ,112, 113, 114,115, 116, 117,1 
18, 119, 120, 121, 122, 123, 124, 125, 126,12 
7  :rem  182 

111  CH=B1 :GOTO200  t rem  201 

112  CH=86:GOTO200  srem  207 

113  CH=91:GOTO200  srem  204 

114  CH=92:GOTO200  srem  206 

115  CH=102:GOTO200  srem  247 

116  ai=108:GOTa200  srem  254 

117  CH=123:GOTO200  srem  252 

118  CH=127:GOTO200  srem  1 

119  CH=160:GOTO200  srem  255 

120  CH=171:GOTO200  srem  249 

121  CH=204:GOTO200  srem  247 

122  CH=205!GOTO200  srem  249 

123  CH=209:GOTO200  : rem  254 

124  CH=214:GQTO200  srem  251 

125  CH=233sGOTO200  ; rem  253 

126  CH=236 : GOTO 200  srem  1 

127  CH=238:GOTO200  srem  4 
200  LO=INT(25  5*RND(l})+l!Hl=INT(255*RND(l 

))+l  irem  250 

210  C0=INT(15*RND(1) )+0  srem  239 

220  Y=INT{4*RND(1 ) )+l  t rem  134 

230  ONYGOT0231,232,233,234        srem  166 
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rem  229 
rem  232 
! rem  26 
trem  29 
GOTO360 
: rem  66 
GOTO360 
:retn  79 
! rem  70 
rem  193 
,64 

:  rem  84 
; rem  99 
rem  179 


231  X=X+1 :GOTO300  ! 

232  X=X-1 :GOTO300  i 

233  X=X+40;GOTO300 

234  X=X-40sGOTO300 
300  IFX< 1064THENFORT=1 TO1000  jNEXT; 

310  IFX>1983T[1ENFORT=1TO1000:NEXT; 

320  POKEJ,HIjPOKEK,LO 

330  POKEX,CH:POKEX+C,CO  : 

340  POKEL, 65  rFORT=lTO10 :NEXT:POKEL 

350  GOTO200 

360  PRINTCHR$(147) ;X=1524 ;GOTOX00 ; 

Program  3:  chimes 

10  PRINTCHR${147 )CHR$ (5) :POKE53280,0 s POKE 

53281,0  srem  242 

20  PRINT :PRINT"HIT  SPACE  BAR  TO  HEAR  ANOT 

HER  CHIME."  :rem  136 

30  PRINT: PRINT "HIT  ANY  KEY  TO  END.":FORT= 

1TO1500:NEXT  ! rem  30 

40  S=54272:REM  START  OF  SOUND  CHIP 

:rem  230 
50  FORL=0TO24!POKES+L,0:NEXT:REM  CLEAR 

{2  SPACES} SOUND  CHIP  -.rem  72 

60  POKE54296, 15 :FORT=1TO500 :NEXT: 

{3  SPACES) REM  PULL  VOLUME  +  TIME  DELAY 

: rem  183 
70  PRINTCHR$(i47) ;A=INT( 255*RND( 1 ) )+l; 

{2  SPACES) REM  GENERATES  RANDOM  FREQ  FO 

R  VOICE  1  :rem  151 

80  POKE54273,A:N=N+l :PRINT! PRINT: PRINT"VO 

ICE  ONE  PREQUENCY=";A  : rem  212 

90  POKE54277,09:POKE54278,00:REM  ADSR 

: rem  125 
100  B=INT(255*RND(l))-t-l  :REM  GENERATES 

(3  SPACES  J  RANDOM  FREQUENCY  FOR  VOICE 
{SPACE) 3  J  rem  147 

110  POKE54287, B: PRINT: PRINT"VOICE  TWO  FRE 
QUENCY  =";B  i rem  231 

120  FORN=1TO50:POKE54276,2I:REM  21=17+4, 
(space) TURN  ON  TRI  WAVE  +  RING  MOD,  N 
O.  HITS  :rem  97 

130  FORT=1TO300:NEXT:POKE54276,20:REM 

[4  SPACES)TIME  BETWEEN  CHIMES: rem  251 
140  GETA$:IPA$=""THENNEXT  : rem  247 
150  IFA$="  "THEN70  trem  161 


Program  4:  Tuba 


rem  189 

210 

rem  246 

220 

: rem  20 

2  30 

10  POKE53280,0:POKE532ai,0:PRINTCHR$(147) 

CHR$(5) :POKE650, 128 
20  S=54272 

30  FORL=0TO24!POKES+L,0:NEXT 
40  POKE54277,108!POKE54278,96iREM  ADSR 

srem  183 
50  POKE54295,l:REM  RESONANT  FILTER: rem  72 
60  POKE54296,31 :REM  HIGH-PASS  IS  79, 

{5  SPACES) BANDPASS  IS  45,  LOW-PASS  IS 

EsPACE)31  :rem  220 

70  F0RT=1T09 : P RINT : NEXT : PRINTTAB (12) "TURN 

UP  VOLUME.  -rem  148 

75  PRINT:PRINTTAB(6) :INPUT"HOW  FAST  (0=FA 

ST  500=SLOW)";D  srem  202 

80    PRINT:PRINTTAB(7)"H0LD    ANY    KEY    TO    HEAR 

TUBA. "  ;rem    116 

90  READX,Y:IFX=-ITHENEND  ; rem  36 

100  POKE54273,X:POKE54272,Y:REM  FREQ 


I  rem  13  5 
110  GETA$:IFA$=""THEN110  : rem  71 

120  POKE54276,33:REM  TURNS  NOTE  ON 

srem  233 
130  FORT=25  5TOlSTEP-10:POKE54294,TiNEXT:F 

ORT=lTOD;NEXT!POKE54276,32  i rem  245 
140  REM  TRY  ALSO  1  TO  255  STEP  5  : rem  136 
150  GOTO90  :rem  56 

160  DATA5, 185, 5, 103, 4, 208, 4, 73, 3, 2 10, 3, 15 

5,3,54,2,220,-1,-1  ; rem  87 

Program  5:  Good  vibes 

10  POKE53280,0:POKE53  281,0:PRINTCHR$(147) 
CHR$(5)  srem  242 

20  FORZ=54272TO54295!POKEZ,0;NEXTtREM  CLE 
AR  SOUND  CHIP  : rem  90 

30  POKE54296 , 15 :POKE54277 , 12 : POKE5427a ,25 
2:POKE54275,8:REM  VOL,  ADSR,  HI  PULSE 

:rem  230 

35  PRINTCHR${ 147 ); PRINT: PRINT" PLEASE    TURN 

UP    VOLUME    ON    TV   OR    MONITOR.  srem   81 

36  FORT=1TO2000:NEXT  : rem   240 
40    PRINTCHR$(147) : PRINT: PRINT: PRINT"VOICE 

1,  2,  3,  4  OR  57  :rem  47 

50  GETA$:IFA$<>"1"THENIFA$<>"2"THENIFA$<> 
"3"THENIFA$<>"4"THENIFA$<>"5"THEN50 

:rem  173 

60  IFA$="1"THENM=17:V=1  : rem  43 

70  IFA$="2"THENM=33:V=2  srem  44 

80  IFA$="3"THENM=65:V=3  srem  52 

90  IFA?="4"THENM=129;V=4  srem  104 

100  IFA$="5"THENM=21;V=5  srem  89 

110  POKE54276,M:REM  WAVEFORM      ; rem  199 

120  PRINTCHR$(147)  srem  14 

130  C=INT(50*RND(  1  }  )+l  .•D=INT  ( 150*RND  (  1 )  )  + 

1 :E=INT(100*RND(1 ) )+l         srem  143 

140  PRINT sPRINT"VOICE  =  ":V       ; rem  113 

150  PRINT: PRINT: PRINT"HIT  SPACE  BAR  TO  PL 

AY  A  RANDOM  VI  BE (5  SPACES )OVER  AND  OV 

ER."  ;rem  149 

160  PRINT: PRINT"REPEAT  IF  DESIRED." 

:rem  173 
170  PRINT:PRINT"HIT  ANY  KEY  TO  HEAR  SAME 
{SPACE} SOUND  ONCE  AND  LIST  ITS  VALUES 

srem  122 
180  PRINT  SPRINT "HOLD  ANY  KEY  DOWN  TO  CYCL 
E  THR0UGH(6  SPACES )RANDOM  SOUNDS." 

s  rem  96 
190  PRINT: PRINT"HIT  'V  TO  CHANGE  VOICES. 

:rem  251 
200  IFPEEK(203)-=64THENPOKE54273,0:POKE542 
72,0sGOTO200  srem  96 

IFPEEK{203)=60THEN280         srem  153 
IFPEEK(203)=31THEN40  srem  98 

FORA=CTODSTEPE;POKE5427  3 , A: NEXTAsFORB 
=CTODSTEPE:PaKE542  72,B:NEXTB   srem  27 
240  FORA=DTOCSTEP-EsPOKE54273,AsNEXTAsPOR 
B=DTOCSTEP-EsPOKE542  72 ,BsNEXTB 

srem  118 
250  PRINT: PRINT"LO  FREQ=";C",  HI  FREQ=";D 
" ,  STEP=" ; E:POKE54273 ,0  s  POKE54272 ,0 

srem  154 

260  IFPEEK(203)=64THEN260         srem  160 

270  GOTO120  :rem  101 

280  FORA=CTODSTEPE : POKE542 73 , A s NEXTA: FORB 

=CTODSTEPEsPOKE5427  2,B:NEXTB   srem  32 

290  FORA=DTOCSTEP-E:POKE54273,A:NEXTAsFOR 

B=DTOCSTEP-E:POKE54272,B;NEXTB:GOTO20 

0  : rem  128 
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Pass     Don't      Pass     Odds     Cofae  Bets 


■■CRAPSMAN" 


"CftSINO 

•FOR 


«       0 

0 
0 0 

CRSF5" 


THE 


TUTOR" 
C64» 


Ifegulation  Bets  and  Payoffs 

for  Up  to  4  Players 

Color  Braphics  and  Sound 

Playing  and  Tutor  Modes 

Instruction  Book  Included 

Learn  and  Test  Betting  Systens 


*     tilt' 
0      e 
t el 


EMffiE  SOFT  CORP. 
P.O. BOX  402124 
MIAMI  BEflCH,  Fl  3314? 
$29.95  +  12  Postage 
Check  or  Mof>ey  Drcer 
Specify  Dia<  or  CASSETTE 
(For  educational  purposes  only) 


Horn  Bets      Kardways  Bets      Place  Bets 


wabasK 

When  it  comes  to 

Flexible  Disks,  nobody 

does  it  better  than 

Wabash. 

MasterCard.  Visa  Accepted. 
Call  Free:  (800)235-4137 


PACIFIC 
EXCHANGES 

100  FooihillBlud 
Sati  Luis  Obispo.  CA 
9340!   (In  CA  call 
(8051  &43-1037  1 


TEN  -  FORTY 


R.  DILLON  SOFTWARE 

Not  to  be  confused  with  other  pro- 
grams, TEM-FORTY  is  a  complete 
easy  to  use  tax  program  with  over 
12  features  including: 

•  On  screen  lacslmilies  ol  (arms  and 
schedules 

•  Scrolling  using  function  keys 

•  Built-in  tat  tables     does  what  if 
calculaliuns 

•  Entire  return  is  relrgufed  lor  each  change 

•  Prints  reports 

•  Annual  update  svailatila 

•  SchedulesA.  B.C.  O.E.G.W.  Plus.  . 

Let  your  Commodore  64  "''  do  your 
tax  return  and  others  for  cashll 

S35  costnaid  ctieck  or  mone^  order 
n.DILLOlU  SOFTWARE 
B0X2G2,SIDMAN,PA1S955 
ie)4)4B7-4D9t 

PA  residenis  add  6%  sales  Tsx 


d 


C-64 


NOW    AVAILABLE    FOR 
THE     FIRST    TIME!!!!! 
A     BULLETIN     BOARD 

THAT  IS  AFFORDABLE  FOR 
THE  HOBBIEST,  THE  CLUB 
OR  THE  SMALL  BUSINESS 
FOR     UNDER     $20,00!!!!! 


A  FULL  FEATUF1E  BBS 
DOWNLOAD  FEATURES 
PASSWORD  FEATURES 
SVSOP  CHAT  WOOER 
E-MAIL  SECTION 
MANY  OTHER  FEATURES 
ALL  THIS  FOR  ONLY 


f 


f 


COMPUTER 
fNTERPniSES 
P  O    BOX  3M1 
FAIRFIELD.  CA 

9^533 
CHECK  OR 

MONEY   ORDER 


a 
e 


P^lREUEVE 


HEAT  IN  YOUR   I5'4I  DISK  DRIVE 
^M  f  ?  /:>  r 


in  10 


X  introducingX  "•" 
^    "EAsy/rooL"  ^ 


Maxelf  Floppy  Disks 

The  Mini -Disks 
with  maximum  quality. 


Dealer  inquiries  Invited  CO-D's  accepted 
Call  FREE  (800)  235.4 137 


PACinC  EXCHANGES 

100  Fool  111  1 1  Blvd.  San  Lun 
San  Luis  Obispo.  CA  53401 
111  Cnl  call  (800)  h<)2-h9:ih  m 

(g(lf.)ri43.10?t7 


coNunonoius 
-CSERWIUTrEIV  sorrwARE- 

Supporting  all  COMMODORE  computers 

Wrlnan  by  u<ar».  lor  uiari 

*  GAMES  ♦   UTILITIES  *   EDUCATIONAL  * 

VIC  M" 

Vic  20  ct?l1ftCt«orn  ■  I    thry  12 
50  ■+'  pfOQf»mtp*ccollecl«on.Tapf'Diik  St 0.00  each 

C09I9IODORE  64" 

64  CQllactiDni  ■    i   (hru  12 

25  "f  prQflrflmspercoit*ciion-Tap»/Di»ii  S10  00  each 

PET^/CBM*  Sortwa«  Avallabl. 

Ottvar  producla  jivblBbta  afa 

iM>.L  PROGHVM  JliVATiU.  -  *10.0« 

Each  Vic  20  and  Commorfoia  64  pfogram  will  hav* 

Inalruclions  oparation.  uia.  commandt  and  othsr 

InrDrmetion  to  ma  k  a  u«ing  il  aa  aaiy  aa  poaslbla 

niKSd":  H«sct  Switch 
SERIAL  CAIILES 

WH^-LITE"    0  pa  ration  Statu«  Iftdtcalof 

Pflcaa  includ*  U.S    aKipplng  and  handling  onty. 
CHECK.  MONEVORDERS.  VISA  and  MASTERCARD 

accaptad  NO  C.O.P.'i 
Wnle  For  A  Free  Flyer  Or  SandOO*  In  ComOrStamps 

For  A  Complflie  Catalog 

'PrBLIC  DOJIAIHr",  BfC 

5025  S.  Rangaline  Rd,.  W,  Millon.  OH  453B3 

10:00  a.m.  ■  5:00  p.m    EST  —  Won,  thru  Fii, 

(5131  e9B-6e3B  or  (613)  339-1  72S 
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ALMATT 

*ncls..    ch.ci.    lor  »«.»!l/'°>-«r'«<pCin  RD 

/      bJainvIbvu 
Ipcrattf*  1-cluaartt        /wBw  VORh  11B03 


NEW  From  FANTASY  SOFFWARE 


ij  ^:Qti  ar€  Tired 
olpoody*'Tiffn, 
illogtcd  adwniute  ^mfs. 
LOST  PLANET  is  a  sure-fire  cure! 
This  fuS  length  adwntuie  hurls  you  Irilo  s  startling  n-odd 
fult  ol  surprises  at  evei^  turn.  You  *iil  cncoimler  ihe  strange 
Cliffs  of  Jade.  The  Mighty  Overlord  ftfotdrake,  ik  beguiling 
Weeping  BrooV,  Ihe  awesome  Iron  Guard,  Ihe  horrifying  slave 
camps  oi  Kreli.  the  itiiitcal  Chamber  oi  Truth  and  dozens 
ol  olhei  HOTdetous  sights  along  ^™r  joumci' 

Fantasv'  Adventures  are  bursting  with  coior,  sound  and 
a-tsnn  and  ar«  desigjKd  lo  be  totally  lo^cal,  uith  no  random 
.  !i'  ,^1  Ks  Of  endless  ma^e;  THs  ts  adwnluiir>9  Ihe  u.'Ay  it  should 
bo.  vth  sroties  that  will  slietcli  your  imaginjtion  lo  the  limits! 
Wntlen  in  macNne  language  for  ^asr  response 
Send  check  or  money  order  for  $19  95  to 


FANTASY  SOFTWARE 

360  W.  Pleasantvlcw  Ave  Hackensack  HI  07601 

COfrtMODOHE  64  TAPE  AND  DISK 

M  residents  add  h''  tan-  CK'erseas  add  53.00 
For  C  0  D  add  <2 1.10  iPromp!  Deliver^') 


u 


M-601   Roc  Miill'lx   PiirfLllol ..tlilB.OO 

MCS  801  Color  PrlntQi' »4Sa.OO 

1580  C'j:nr  rrinter/Plouer S129.00 

Vie  Modeifl 

sb  Airro'sfooa 

1702  Color  Monitor I849.0O 

DPS  Daicywheel  PrinWi-, fIBB.OO 

D#$k  Organiser  Lock 1^9  99 

13!  1   .IoyriMr!k...each Sfi  99 

1 3  la  p  til w  I  e  !J,>,\yiSKQ^l>)MK:Hi?^!'v . . . . .  S  i  i  .fl  a 

11  ;o  VIC  8K  ' 

"MSti 

SD  1  niak  Drive (349.00 

SD  -i  Disk  Dmve Sbbh.oo 

INDUS 

GTf^ii-i  nnvM  S::7?  on 

CAHDCO 

Lvgnr   Ffi: ...132.96, 

3  SlOl.   VtC  Expansion  Jnterl'ica..- S3S.00 

6  Slot  EspaJiElar,  Interfikca..'. ,.., $79^.9,8 


Call  for 
CBM  4  Plus 


QP  100  Parallel 

GPBBO  Dual  Moilo , 

COMREX 


..tlBS.OO 
.tZBB  00 

...1-149,00 


S.»S,99 
&.4S9.99 


EPSON 


Kx-aa,  Rx.-3cfl..  a>; 


6100 8449.00 

MAKHE8MAN  TALLY 


lOOL... 

1«0I, 

Splrll  * 

6027  Dot  Matrix  . 


.ssae.oo 

.J34y.C0 


8X-e4  Portable $749.00 

Commodore  64 , $199 

CBM  4  PlUB ..CALL 

MONITORS 

300  Oronn S1139.QO 

$140.00 

, SafifiOO 

9191  Plus  Color ~:;";^y';"';^',^^i3"i8 


300  Amber 

Now  Color  300 


^^''"0i*4*tW7W*M4*i>*^'^''^"y'>>^yv??^>^'TOff^»'*^''^^"^*"^^^'>''>'''''*''OK^ 


.  BAP. 


Parallol  Printer  Inlorracs tlSJ.sg 

P^inillel  Etitftrr&co  VF;GrQphtcs...^. S3&.09 

Caasette  Dock ...,.,^,,,,..,......,S39.99 


4Palli>l  Int 


AXIOM 


92.  83.  84.  92.  23B0.  Z4I0 CALL 

OLYMPIA 

Compiol  a 8479.00 

ComjiFict  HO 8309.00 


CD  iRterfac-; .4119.00 

',w.---.->\ -s,' ■      ,x    •  >.    ■   7J'.-1C-00,.., 

C64  Printer  Interface 899.09 


PERSONAL  PERIPHERALS 


400  Letter  Quality iB79.00 

500   Utter  ijuallty 8349.00 

BfiO  r.MtPr  Quality I4S9  00 

:■:-  :..i'-:-  a  ;:i;;>v  S799  00 


NEC 

rIB   laOl   Qraon 8139  99 

.IB  ISOe  Ambflr I14SI0B 

JB  ISIS  Color iwamio 

SQ.iooo  an^^SS^^^j^v^^..;..  8 129,00  . 

TAXAN 

100  12-  Qreen glBSOO 

I09  12"  Ambor Sunoo 

a  1 0  coio[-  s;>i!'  (10 


KOALAwA-^,TO:                 l[!.if) 
064  Koala  Part  «0K.  .  ...ij^^^^^l're.OS        ]a!il 

__^  SOFTWARE 


PFS  (64) 


DBblGNWARE  (Bl) 


INFOCOM  (84) 


■pflf&IliU!  04 


BATTERIES  INGLnOBD. 

Thfi  t:oji:. .;:■-,:.!    riiMS  569.99 

COMMODORE  (64) 
C.64  Hi'ference  Guiilo 
EasyCafc        


HES  (64) 

Qames  '84 819.99 

Type    N"  Wrttor 819.99 

Rraphtcs .819  99 

C(>ll    IVf.iiiE^  ,819  09 


eet  Systsm  S  SflO  99 

PROGRAM  INTERNATIONAL 
Superbase  64 S49  99 

Kf'IKKAKfm  (64) 

ifawint;.., 
Ka,Vtt  . 


MultijjlLc.Lri.ir.  d?   Divssion 816.99 

Quadratic  Equatitina 816.99 

CONTINENTAL  SOFTWARE  164) 


^^^/^J^^^)^?/^%i'^^^^ 


DISKETTES  ■XjSJ 

MD'l 

DENNISON 

Klophsnt  SS'Sn  EM-l Sis, 99 


west 
800-648  3311   i^ 


SYNAPSE  (64) 

Zaxxon 819,99 

Protector  II     819,99 

^"^" »s^W^ 


Canada 

Ontario/Quebec  B00-268-3S74 
Other  ProvincesBD0-S68-4559 

In  Toronto  call  ['116)  8Kfi  ilfitii; 


east 
800-233-8950 


In  PA  call  ;7 1 7 1327-9575 
Ordiii'  Kl.'itvis  JJiiUiliu:-:  3E7-9;iV(! 


In  N'V  call  (702)5S8-5654     ancnsctuB 
Ovdui'  r.t.,i'.i;s  NuniliDr:  588-5f55'l 

"  Pb.Bwt  66S9,  OopfcliS  E5iifi  1)1 

StalfUne,  KV  aOI'^S  '  > 

^O  Plsk,  no  dopDsit  on  C  0  D.  orderB  (ind  nn  v.  ,  'ulod  for  cor t.1  fled  chucks  or  money  orfisro.  Add  3%  (inlnununi  JG|  ."itilpinni;  anit 

aikndllnSQn  rtil  orders.  I.ni>:iir  shlpinsiits  may  raqui™  additional  ohar^^as,  NV  and  PA  reslrieiiL.i  eddsalfls  tax  All  itsins  .-.iiljioot  toiwuiifaiLUtyx 


ivin  Drive    Unit  3B    Dent-il^^^!^^'^"'-^"^''*'"'^''  ^^"'^"^  Number:  3a7■149tf^;^« 
,.>,  OnUi'no,  Canada  LSLITI  4<?7E,3rdSt..O»pt.115,  WUIlamsport.  PA  W70t? 


AA  COMPUTER  EXCHANGE 

■'SOUTH'S  LARGEST  COMMODORE  64  DEALER  " 

OVER  2000  ITEMS  IN  STOCK 


COMPLETE  REPAIR  SERVICE  FOR 
COMMODORE  64  AND  C-64  PERIPHERALS 


ORDER  LINE:  1-800-447-OO88 

INQUIRIES  &  FL:  904-388-0018 


REQUEST  OUR  FULL  CATALOG  TODAY 


HERE  ARE  A  FEW  OF  OUR  MAIL  ORDER  PRICES 


HARDWARE  &ACC. 

C'&4  CompLiler 

tMl  Oisk  Drive 

^702  Color  Moniiaf 

WSpDuaiOnvo 

HES  Modem  I 

Total  Comm  Airto  MoOtm 


C-^  PoHHj  Supply  23 

RS^232  InnerTace  .  .      30 

Pflf.  Pfinief  Intlce     .     .    .  30 

ACCESS  SOFTWARE 

Beach  Head 
RaidO/eif  Wosct^s 
Masler  Compos** 


COMPUSeWE 

SianorKiMShr) 
GKtfCutiveKi1(2hr) 
Vidiox  , ,    . 

KOALA 

Kc»i'a  Paa  58 

SpidflT  Eater  IB 

Pin?gfammers  Toot  Kil  24 

PnEClSlON  SOFTWARE 

Superbass 60 

BATTERtES  WC 

Pap«f  CI'P  W^SpvltpACk  62 

Tlw  CowuTtani  66 

Hoffw  O^aniftf  S«f  lea)    OT 


PflAaiCORP 

&4-Doclt>r 

PraciiuiieW 

Praclrrile 

PS  Sproadsn#et 
WordpfO  3+  w^Sp*iicr 

Hlf4A0£  CONCEPTS 
DaEi  Qau!  Llar^a^«f 
WPPiOf  Wrsion 
W  P  P&rs  Wrsion 

SFGHT  N'  SOUND 

Keyboard     

Synthesirer 

■  Processor 
Prr^nm  Rocker 
Muuc  Vicheo  fill  r^lier) 
CmSui^ 
Tunp  Tcrvia 

SKVLEB  ELECTRJC 

"1&41  Rash"  Oisk  Drive 
Spaod-UpKjl 

SUBLOOIC 
Rigi^i:  Stmuiaftor  II 

MISC. 

Doodle 

InkVpflU's  Fle)tid^aw  , 
Smart  W  Tafm   ...    . 
TstitHT  64  Term  (Cart) 
Auio-Boot  (Cart) 
SupcfCkioo 


.29 
.  129 
29 
34 
IS 
39 


2716  PARK  ST.,  JACKSONVILLE,  FL  32205 


Orders  wilh  cashier^^  cFiech,  monqy  order  and  V\SAIMC  stripped 
promptly  •  Rirpo-^onnLtomparry  ciiecKi  anew  3weeks  tor  clearance 
■  No  CODs  *  Fof  VISA^WC  atfd  a'Hi  •  Shippir^g  cnarg«  cKtra.  WOO 
m-n-^rniim*  Pncesma'/djflef  ifiAA^Offii*  Florida reskJents add S'^'o 
lai  •  Prices  suEJtftct  to  charige  wfilnouT  noc*ce  


WE  WON'T  PAY  YOUR  TAXES! 

B-^l  TAX  MASTER  ■A''^  :noip  ycjLi  compute  Them  rrore 

QUICKLY  ano  EASILY. 

Be  Itie  Mas[er  o1  yaur  Income  Ta^os  with 

TAX  MASTER 

now  ava^lflb'o  for  yo'jr  1981  Federal  fr^ome  Taxes  ^at 

the  Commodore  64  ^itn  single.  [w:i"t.  of  dual  disk  drive 

and  optian.il  printer 

Features  ol  TAX  MASTER: 

•  GUIDES  vou  in  ine  PROPER  ORDER  tfiroush 
Icrms  1040,  45S2  5  Schoa.  A.BCD.f.,  and  F 

•  PERFORMS  ALL  anihmoiic,  COftHECTLYI  You 
enter  only  the  original  data. 

■    EASY  CHANGE  of  any  eoiry.  with  insiartt 
RECALCULATION  of  me  entire  form 

•  TRANSFERS  numbers  bet*«en  iorms 

•  CALCULATES  your  |a<es  and  REFUND.  fTai: 
latjies  are  included!) 

•  SAVES  all  your  data  to  disk  for  tuiura  changes,  re^ 
usfl,  or  ro  faience 

•  PRINTS  the  aaia  from  each  form 

•  MULTIPLE  SCHEDULES  (lor  more  tnsn  one 
bu^inifss.  farm,  &1c  )  ate  supported 

•  Data  from  MANY  DIFFERENT  TAX  RETURNS  msf 
be  stored  on  tno  s,^mB  disk. 

TAX  MASTER (DISK  ONLY) ONLY  S24.00 

II  you  don  t  need  all  the  schedules,  get 
TAX  MASTER  JR 

•  Fot  VIQ.K)  with  J1K  e»pans-on  or  Conwiodore  6*. 
disk  or  lape. 

•  Fomi  1040,  Schedijfos  A  and  B. 

•  Disk  (jr  lape  data  sloragrj  &  tcUievai. 

TAKMASTEHJR   ONLY  J19.00 

SPECIFY  DISK  OR  TAPE 
INCLUDtD  WITH  EACH  PftOGRAM: 

•  COMPLETE  INSTRUCTION  MANUAL. 

•  DISCOUNT  COUPON  TOWARD  THe  PURCHASE 
OF  NEXT  YEARS  UPDATED  PflOGBAMS 

Cost  ot  Ifiaie  pmgrtmt  It  TAX  DEDUCTIBLE. 
Add  12.00  ptr  ardir  (hipping  &  nindllng 
Maryland  to^idems  add  S^fc  sales  ta< 
Send  chock  or  rrionrjy  order'  In 

MASTER  SOFTWARE 

6  Hlllgry  Court 
Randallilown.  MD  21133 


General  Overall  Design"* 
-Presenis- 


GIAI 


TM 


GRAphics  extensions 
for  C-64  BASIC  V2 

Draws  Poinls  and  Unes 

Draws  8.  Fills  Boies  «<  Circles 

Plots  in  all  Modes.  Text,  Bit  Mapped  Regular  & 

Mult  I -Color 

Supports  Delinable  Character  Sets 

Includes  Character  Editor  and 

Two  Sample  Character  Sets 

Allows  Easy  Sprite  Manipiilatton 

Uses  a  Minimum  of  User  Memory 

Easy  A(!cess  to  Three  Voice  Sound 

Includes  a  DOS  Wedge  +  Much  More 

No  Copy  Protocllon 

Mulll-User  &  Commercial  Licensing 

Agreements  Available 

Diskll429 

Indiana  Residents  add  5^  sales  lax 

All  others  add  5K  S&H 

(Games  to  J 1 5  'or  everyone ) 

Send  Checli  or  Money  Order  to 

General  Overall  DesiRn™ 

P.O  Box  2039 
West  Lafayette  IN'  47906 


HAVE  YOU  BEEN  DRIVEN  CRAZY 
TRYING  TO  BACKUP  YOUR  EXPENSIVE 
SOFTWARE  ?    NOW  YOU  CAN  RELAX! 


DlTTQDi5^i-&lf~    ^t 


VIC  &  64 


DITTODISK  G4  is  a  utility  program  that 

has  been  tested  and  found  to  be  capable 

of  ocpying  most  protected  disks  produced 

by  the  major  software  houses.  A  notable 

attribute  of  this  oopy  program  is  its 

lack  of  a  large  manual.  There  are  no  TAPE 

menus  and  no  disk  analysis  routines. 

The  screen  pjxnpts  will  be  all  that  $24   95 

you'll  need  to  get  you  through  99+»  of       ^ 

your  copying. 


BE  A  COPY  C  A  O  (CASSETTE  AIDED  DUPLICATOH)  NOW 
YOU  CAN  MAKE  BACKUP  COPIES  OF  ALU  THE  COSILY, 

NON.sAvEABLECAssEirEPnoonAMSYOueouGMT 

OUR  BACKUP  Vl.O  UTILITY  PROOn  AM  WILL  LET  YOU 
MAKE  DUPLICATES  IMAT  nUN. 
BACKUP  VI  OWILLWORKWITM  A  STANDARD  SK 
UNEXPANOHOVIC  MEMORY  EXPANSVON  IS  REOUIREO 
TO  COPY  PROGRAMS  LONGEH  IHAN  3K  BYTES 


DISK 


Dealors  inquiries  invited!!! 


ONLY 

$3495 


THE  BEST 

YOU  CAN  BUY 


OROEHING 
INFORMATION 

ADOJZOOPEROROEfl 

FOR  SHIPPING. 

WE  ACCEPT  VISA.  MASTERCARD. 

CHECKS.  MO 

COD  ADDMOOEXTRA, 

Catifomia  Residents,  Add  S% 
Sales  Tax  ro  Orders 


V/SA' 


6201  C  Greenback  Lane 


SOFTUIRRC  PLUS 

(916)  726-8793 


citrus  Heights.  CA  95610 
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Wast  DELIVERY 


Call  Us  For 

Fast  Service,  Experience! 

and  Affordable  Prices 


Software 


HOUDAY  SPECIAL 


SUBLOGIC 
Flight  Simulator 

S34  95 

MICROPROSE 
Soto  Flight 

^24.95 

F-15  EAGLE 

*29.95 


INFOCOM 
Zork  I,  II.  Ill     < 

SlarcrQss.  . 
Deadline    ... 
See  SlalScer 

WORD  PROCESSING 


Special  ol  the  Month 
PAPERCLIP 
with  SPELLER   '69 


tnay  Scripl 

Wmit  Pro  64  &  Simllni 

r7  Spell 

PROGRAMMIIMG  SERI 

AssembJFjr  64 

Logu  


•45 
'SB 

'1  7 

ES 

'36 
■62 


Simon  Basic 


»29  I 


Sciifrf^n  EditEir 

Navada  Fortran      

t^tjvada  Cobol  .,.,..*.. 

ACCOUNTING 

Homo  Accountant 
Tax  Aduanlflgf} 
General  Ledger 
A/R.  A    P,  Payroll 
The  Manager 

DATA  BASES 

Code  Writer 

M«r.T9e  Dal3ba&i?  Mflf 
Supsr  Bate  64 , 


>19 
'39 
■39 


Hardware 


i54i«call 


Sfiecial  of  the  Month 

rVISD  DISK  DRIVE 

SD1  Disk  Drive '335 
SD2  Disk  Drive '495 


Introductory  O/lirr 

INDUS  GT 
DISK  DR[VE 

$CALL$ 


ELEPHANT  DISK 

SS/SD'15S0       SS/DD  '16  50 

Verbatim,  Datalife '19.95 

MaxBll  SS/DD '19.95 

Vtfestridge  64  Modem  .,  '77 


HOLIDA  y  SPECIAL 
1650  AUTO  MODEM 

S87 


'64 
•79 
'67 


S/irn,!/  Ill  till'  Month 

The  Consultant 
^65.00 


SPREAD  SHEET 

Multrplan .....,*^. ,.«*.,*,.,,  '63 

Praclicalc  '39 


1520  Color  Plotter '109 

MPS  801   Printer '205 

1530  Daiaaatte '64 

1526  Printer '265 

Magic  Voice  Speech '49.95 

1011  RS  232  InterfacD '49 

_J^       1702  Monitor 

$CALL 
ZEMTH  MOtVITORS 

122  Amber.. '84 

•^A  123  Green '84 

COMPUTER  COVERS 


Reg.  MS'- 

$6.99 


I  t^,ittiir\ 
li^'.iyv  fiufY 

r.if'k.is 
^vilt}  kinvl 
intfitif 
^^,}trrrniof 
CMD64         ..      $6.99 
VIC  20  S6  S9 

□  lit  Dciun  S6  99 

Espon  ^^K  aO  .  S7  99 
Espon  MK  BO  FT  S7  99 
OkidatA  92        .  %7  99 


Ordering  &  Payment  Policy 
Prices  redecl  a  cash  discount.  For  CO  D.,  Visa,  and  Master 
cardacJd  3%  Immediate  delivery  with  cenitiedcheck  or  wired 
funds.  N.J,  resictent  add  6%  Prices  subjeci  to  change. 

Shipping 
For  shipping  and  handling      add    3%.    (S3    minimuml 
Larger  shipments  require  additional  charge 


Printers 


GEMINI  10X 

$239 


15X. 


$349 


Number  one  selling  dot  matrix  printer,  Gemini  10X,  prints  120 
cps  bi-directionally,  with  logic-seeking  printerhead  control. 
There's  both  friction  and  tractor  paper  feed.  Prints  high 
resolution  graphics.  POWERTYPE.,..  $325.00 

RADIX  1 0 5^99.00    OELTA  1 0 $359.00 

RADIX  15 $555.00    DELTA  15 $095.00 


EPSON  RX80 

$239 


RX80FT 5279 


The  most  compatible  dot  matrix  printer,  prints  100  cps,  bi- 
directionally.  Call  for  RX-100,  FX-80  and  FX-100  prices. 


OKIDtTA  92 

$374 


^r' 


I 


The  most  advanced  dot  matrix  printer,  prints  lOOcps,  bi- 
directionally.  Correspondence  quality  at  40  cps. 

OKIDATA  93 $599.00    DKIDATA  84 ....  $699.00 


PRINTER  INTERFACES 

Microgratiji  MW350 '69 

Tymac  Connection  *79 

Cardco  +  G  Interface '66 

Cardco  B  Interface '39 

Grappler  CD  "102 


SURGE  PROTECTORS 

1  Outlet ■!* 

4  Outlet  '38 

6  Outlet  ■eS 

6  Outlet  & 

Noise  Filwi  -■BB 


Special  Offet  With  Printer  Purchase! 

STARTER  PAK 

For  Gemini  or  OKidata 

300  Sheets  k  Ribbon 


FOREPSOK 110.95 


Limit  Otie  Per  Customer 


FOR  INFORMATION  CALL  [609]  596-1944 


P.O.  Box  3354 
Cherry  Hill,  N.J.  08034 


COMPUTER  ROAD  ATLAS 


TAKE  TfilPS  Wl  TH  COMPUTER 
LISTINGS  SHOWINO  THE 
BEST  ROUTE 


Enter  the  deparlkng  city  and  the  desllnation  cliy^ 

ROADSEARCH  compyles  and  prims  the  shorteal 

toulfl 

ROADSEARCH  Contains  403  cltlesfroad  luncllona 

and  7Q,000  road  miles.  ROADSEARCH- PLUS  (eitra 

cost)  also  contains  a  ROADMAP  DEVELOPMENT 

SYSTEM  wnlon  lets  you  customize  your  roaOmap 

with  up  to  50  iowns/ro9d  |unotlons  anywfiere  in  North 

America. 

EAST  TO  USE.  BacK-up  Copies  allowed.  Specify 

Cammodors'e4(dlsii  or  Apple  II.  1G  DAT  MOMEV- 

BACK  OUAHANTtE, 

HOADSEARCH-PLUS  IS  S74.SS  and  ROADSEARCH  13 

only  S34.95.  MO  residents  add  5%  slate  tax.  Ask  your 

dealer  or 

MAILCOUPOM  OR  CAUL  TODAY 

Columbia  Softuiar*  (30 1}  997.3100 

Bon  2235E.  ColumtiiB.  MD  21045 
Please  send  me: 

(  )ROADSEAIiaM>LUSlDrS74.9S  f^^    <  )Apple  llrlla'llc 
(  jROAt»8E*HCHtorW495  (  )G«4dlsii 

Add  £1.50  shipping.  It  i  am  not  satisfied,  I  may  return 
It  for  a  full  relund. 
(  Khecii  I  IMasterCtiarge  (  )VISA 


Card  Numbflf 


Expiration  Data 


Name. 


CItyfStateJZip  . 


ORDERS:  1-800-83S-2246,  EXT.  172 


NEW! 

Universal  Parallel 
Giaphics  Intetface 


•  Bull  in  sell 'test  with  status  r^jorl 

*  Optional  RAM  pnnlar'  buffer 

*  Provider  virtually  total  envoi  alion  ol  Commodore 
pnriters  for  compete  My  with  popular  software 

•  ASCII  inversion,  total  test,  Emulate  S 
transparent  mode 

■  Fully  intelligent  interface  that  plugs  Into  standard 
Commodore  prinlof  soci(et 

•  Endusiye  graphic  key- matc*>  function 

*  Switch  selectiiOle  Cammodaie  graphics  riKKJe  for 
Epson,  StarMicronlcs,  C.ltoh.  Prowrtter,  Oiiidata, 
Sflihoaha,  Banana,  BMC.  Panasonk;, 
M&nnesma/i  Talley  A  ottiers. 

Utcngrafli  MW>350 Sm.OQ 

MW-303C  Prinlsc  IntsrlsH  also  avillabia  at  $79.95 


Dealer 
inquiiies  invited. 


Micro  Woild  Electro  nlz,  Inc. 

3333  S  Wadsworlh  Blvd.,  #  C 1 05. 

Lake  wood.  CO  80227 

(303)  987-9532  oi  987-3671 


SATISFACTION  GUARANTEED 
OR  MONEY  BACK 


1984  TAX 
RETURN  HELPER 


Fast  and  easy 
income  tax  preparation. 

•  Form  1040  and  Schedules  A,B,C, 
D,E,G,SE,W  and  Form  2441 

•  Plus  TAX  DBASE  -  a  data  base 
program  (or  lax  related  records 
that  can  be  directly  used  in  any  of 
the  tofms  (disk  only) 

•  Enter  and  modify  data  on  a  scteen 
copy  of  tfie  form. 

•  Works  like  a  spreadsheet  -  all  the 
lines  affected  by  a  change  are  in- 
stantly updated. 

•  Automatic  tax  computation, 

•  Forms  can  be  printed  or  saved. 

•  Price  is  tax  deductible. 

Tape  S23  Disk  S33  {+  SI  .50 
S&H).  Specify  C64  or  VIC  20  (16K 
RAM). 

•  Previous  users  discount  $11  (disk), 
$7  (tape). 


KSOFT  CO. 

B45  WELLNER  HD. 

NAPERVILLE,  IL  60540 

(312)  961.1  S50 


Dealer  inquiries  welcome 


ALMOST-FREE-SOFTWARE 

FOR  VIC  20  AND  COMMODORE  64 


10  SELECTIONS  FOR  S25  FOR 
VIC-20  AND  ARE  SUPPLIED  ON 


THE  VIC  20.    ALL  SELECTIONS  RUN  ON  AN  UNEXPANDED 
CASSETTE  TAPE  OR  DISK. 


rtt  I 

hny  Kon; 

f^ir&i  Driver 

Snik 

fffumer 


fu  il 
tiro  tall* 
Ma'.  ChiK 
riruni  \nii 

MDIHr  Utlmil 
Pmf  fam 

Dim  Bui  III 
Ciirv  Sjlm^n 
Ma[»n  l|[>dcr 


Ptil  III 

Cttftt'i 
Millfm.nj: 

Ititer  i<tuiit\ 
Win  Coil 

Artl'Et) 
BllCk|(£k 

OMtIr  »iit 


Pitiiiir 

luditi 

invtnt^rT 
Cii  Celt 

tit>>L>l1 
MaJtglJC  CiU 
cm  Booi 
i^Ktpe  fjie" 
Price  Lisl 
hlonUvl)  ltep«M 


PHIlll 

5pr*c  fltiO 

Algftlll 
Willi  Or.li 
Leni  Dii-^ic 

lyp.nt  Oil'. 
Cs«?ftiil?j 
Ueliic  DrjH 
CllnUlt 
Pmidenh 
Ciih  lietrstd 


CHICK  TOIK  MLiCllON 


(ICICi 

Hjk  I  Gj.T.ri 

Pjh  II  Glit^rv 

Pii  III  CQcfifiirution 

Pit  IV  um  Pi> 

fit  V  Eou  Pll 
InfiHliiM  MkIIOI! 

I    

i   


Diit 

D  »5  00 

a  «5.i» 


INDKIQiDL  ULECIiOK;  tRE  ^Vl 


ClIUlK 

a  H5M 


.  H.9S 
.  H.9S 


10  SELECTIONS  FOR  S2S 
SUPPLIED  ON  CASSETTE 


FOR  THE  COMMODORE  64.  ALL  SELECTIONS  fiUK  OH  THE  COMMODORE  64  AND  ARE 
OR  DISK. 


ru  I 

Bicl^tAminbi 

Kin|ffL4A 
UBul 
Murder  Han  lien 

Hllltr  Win« 
Oilm  Poltti 
Sttfl 


PAX  II 

Alo. 

BUItiltt 

CanCtnlKEi^n 

Qu.Ct|  I^UCtiEPd 

lt7 

tibjrrinlh 

I'n 

Word  Ciir^t 
ChKltil 

AriiUtTf 


PAH  III 

Uo^Qpoir 
Ujf c  Puno 
Sairiliuq 
!tlH  CjrS 


PAIllll 

Uitimj'v 
Ptrcfiir 

AnSMnmc 
Oiii 


Uuititi  M4n\ion  friclion^ 

UiCiDlypini  Pfmtii 

Htmi>i  Inlricfi 

f<rrr  Htt  Dfinc 

Uitr  Acq  I  ^^l]  Uitn 


VEtlCrt 

Lirieir  iyWtni 
MjTJii  $el4i[ian 
Tiiinjif  Solving 

Gtnrrll  Anovj 

Htll  iailt' 
Root  I  •nut 


PAR  VI 

Crimnij.' 
Anjjnjmi 

Sp«s  Rttii 

^i  ano  li 

StffNinj 
UM  lit) 
Mi£i01rp.n| 
Wwd  LMOf 
Compvlrr  P«l  r 


CKKR  >OUR  ULICIIOIt 
Dill 


mOIXDIU  SELECIMItS  ARE  MVi 


PU  I  (Umi 
Pli  il  Cimti 

Plk  111  Ctiin&in)t<an 
Pll  IV  ttWl  Ptk 
P)l  V  UllH  Plk 

fik  VI  CDpibirntion 
Mrhdul  SdttliVi 

1 

!  

!  


□  iii.sm 
o  mm 


ChhIii 

n  wi.oc 


.  nns 


Nimf    _ 

Address 

Ciir 


.Stilt 


□  Ulster  Cli<U 
QViU  I, 


Jin. 

.  Eip  Dim.. 

,  Eip  Dil*_ 


OChed  w  UffUT  CIrdci  Enc14tep 


S*nd  Check  or  Money  Order  VISA  and  MadetCard  AccepKd 


Hiil  Check  or  Moner  Order  to: 

Aimost-Free-Software 

78  Main  St. 

LtltUion.  N.H.  03561 

Or  Caft  (G03)  444-Z668  Dayi  9AM€PM 

MONEY  BACK  GUARANTEE 


154    COtAPUTE'.'s  Gezelto     February  19a5 


FOR  COMMODORE  64' 


TRACKMIMIC^ 


•  Disk  Back-up  System  for  all  disks  Including 
latest  c'otoctlon  schemes. 

•  Used  In  conjuncticm  wilh  DIskmlmic  5+~ 

•  Unique  "Comparatrak"   Mothod  Insures 
accurate  reproduction, 

•  Fully  Automatic  Back-up. 

•  No  Formatilna  necessary  tformets  as  it 
writes  the  copy). 

•  Installs  In  1541  drives. 

Software  A  Hardware  Included 

Only  $89." 


DISKMIMIC  5+ " 

■  Copy  Dliks  Automatically 

*  Backs  up  virtually  ad  e<lstlng  disks  lor 
Cprnmodore  04"  Including  Copy  Protected 
Versions,  ALL  AUTOMATICALLY. 

*  Supports  1541~  Driven 

*  Dor>'t  be  witrioot  t>ack-up ! 

*  Formats  disk  In  less  than  20  seconds 

Now  3  Times  a  a  Fast  I 

BACKS  UP  ENTIRE  COPY 

PROTECTED  DISKS  IN  LESS 

THAN B MINUTES  1! 

ONLY  $49.« 


A.I.D.  CORP. 
40ZO  HEIylPSTEAD  TUnNPIKE 
BETMPAQE.  NEW  VOHK  1t7l4 

(516)  73 1 -7 100 

DlskmimicS*  Ifia  trademarhol  A.I  O.  Corporation 

Commodorii  64"  &  1541'  la  a  Iraclemark  dt 

Cornrnodore  Electronics  Ltd. 

Shlpplr>olL  Handling  —  S1.&0  eacri 


TM 


rE3UE 


THI  CARTRIDGE  BACKUP  SYSTEM 
FOR  THE  COMMODORE  64. 


CBUS  I  lets  you  copy  any  cartridge  to 
dlik.  Many  cartridge  images  can  be  run 
from  dlik  (loltworo  llstingi  fsrovlded) 
with  no  changei.  Some  cartridge  ImagBi 

may  require  modifications. 

(BUS  II  will  run  ANY  cartrldQe  Image 
without  modification.  CBUt  II  is  a 
tru«  (arf  ridg*  ttiniilatar  ond  will 
run  cartridges  with  even  the  heaviest  ol 

copy-protection. 

CBUSI  $34.95  CBUSI  deluxe*  $49.95 

CBUS  II  $B4.9S  CBUS  II  deluxe*  S99.95 

'HHnt  vittmi  iidqrit  litkrtll  rtn  ll  MUuarr  pfBtrail 

CBUS  combo  $119.95 

tuMii  cm  L  ms  t  tn^  feniti) 

W  |)H  In  Otm  vi  kii«n  ■[.  tsi.  cMd  EttfM 

R.J.  BratKman  Aaioclnlaa,  Inc. 

P.O.  B«x  1B;t,  Havertewn,  PA  190S3 

ORDERS  ONLY  —  (215)  622-O70i 
TECH  INFO  —  (215)  «22-5495 
U  It  I  rrtnitrrd  bIdifnKt  |1  E^mtm^i  E^ctrHCl.  td 


Softujore  Shock 


F'15  Strike  Eag. 
BtokOance  (D) 
Imp  Mission  (D) 
Mes  Gaines  (D) . 

Afchon  (0)  

One  on  One  IB)  . 
Hot  Wheels  (D) . , 

Zaxjon  (D-T) 

Flighl  Sim.  II  (0) 
Lode  Rutiner  (R) . 
Boulder  Dash  (0) 
Suspecl  (0)  . . 
Beachhead  (0-TJ 
CoDflo  Bongo  (D) 
Csll  Wolfsln  (D) 
Pro  Tout  Got!  (D) 
Speiwker  {□)  ... 
Steallh  (0) 


S25,57 
S25  57 
S25  57 
S27  57 
$31.57 
$29.57 
$27.57 
$28.57 
$33.57 
$26.57 
$27.57 
$30.57 
$24  57 
$32  57 
$24,57 
$26.57 
$25.57 
,$18.57 


GAMES 

Summet  Games  (Dl 
Monsier  Triyna  (0] 

Pitstop  II,  (R) 
Bungeiing  Bay  (D) 
Music  Const.  (OJ 
OeBug  (0) 
Pitfall  II  (0) 
Space  Stiuttle  (0) 
Solo  flight  (0]  . 
Op  Whirlwind  |D) 
Flip  Flop  (0)  ■ 
Wilnessm      ,   .. 
Raifl  on  Moscow  (D) 
Tapper  (D) 
Beynd  WoHstn  (0) 
Ringside  Sest  lu| 


f  E  commodore 

127  57  Gnst  Baseball  (0)         .    $25,57 

$17  57  Ttivia  Fever  (DJ $28  57 

$27  57  Quesiron  (0) $27,57 

$22,57  Castle  Dt.  Creep  (D)  $22.57 

$31,57  MU.L.E,  (D) $31.57 

S26  57  ARCHON  II  ID)  $31.57 

$24,57  Zeppelin  (0-T) $24,57 

$24,57  Miliionaite  (0)   $28.57 

$27,57  WtiardlD)    $29,57 

$28,57  Sp/vsSpy(D) $23  57 

$17  57  Rails  West  (D) $2B,57 

$27.57  Seastaiker  (b) $27,57 

$24  57  Miner  2(M9rm)  $26,57 

$32  57  Spy  Hunter  (D)  $32,57 

$24  57  Garner  Faroe  (D)  $45.57 

$26  57  Tigers  in  Snow  (0)  $25,57 

$39.57  MuslCalc  1  (01         $36,57 

-        -        h 


Dallas  Quest  (0) S23  57 


Superbase  54  (D) 
Praclifile  (D) 
CPA,  (D) 
Net  Worth  (0) . , 
Micro  Cookbk  (D) , 

Step  by  Step  (0) 
WiJtype  (D)     . . 

Word  Wizard  (0) 
Euelyn  Wood  JD)  . 
TechSkelch  LP  |D) 


$68,57 
J3S.57 
$57,57 
$49.57 
$23,57 

$48,57 
$25,57 
$25.57 
$52,57 
$38.57 


MultiPian  (D)  , 
Fleet  Sys.  2  (D) 
PapetCiip  W  |D) 
FileWriler  (0) 
Homewotd  (D) 


$68.57 
$68.57 

$66.57 
$37  57 
$58,57 


Ultima  111  (D) 

Pm  Blackjack  (D) $48.57 

BUSINESS 
Praclicalc  (D)  ,  $38  57 

Cut  &  Paste  WP  (0)  $36.57 

WriteNow  WP  (R)  $36  57 

Financial  QBk  (D)  $38  57 

Super  Ten  (0]  $62.57 

EDUCATIONAL 
C-64  Tutor  (D-T)  $22  57 

l^astertype  (01  $27,57 

Jgois  Rainbow  (D)  $22  57 

Anim.  Station  (0)  S62.57 

Total  Health  (D)  $21,57 

If  It's  (or  the  0-64  wb  have  Itll 
If  you  don't  see  what  you  want—Call  and  ask  tor  /(,'    You  Will  Be  Glad  You  DIdtt! 


Rookys  Boots  (0) $38.57 

Chanerbee  (D) $28.57 

Moplown  Hotel  (D)  $22.57 

The  Rancfi  (H)  $24,57 

Doodle  (01       $27.57 


SOFTWARE  SHACK 


449  EAST  1461h  STREET 
CLEVELAND,  OHIO  44110 

SHIPPINO  AND  TERM):  MiUM  tier  ordtr  Ne  COO  Cish,  ctrtlfM  check  ct  incney  Drder  {gersonal  checks  allow  3  wks  to  cltat) 

Ohio  (esidertis  add  5  5%  Mies  taj  Visa  or  MasttrCam  (j.lone  orders  only 


216/953-9141 


W0 


HAVE  YOU  GOT  THE 
1541  BLUES? 


WE'VE  GOT  THE 

PERMANENT  FIXtl 


ImdutyoiHiMi  IM1  and  a  eheeli  Iw  Mf  .M  pliM 
1,M  i»tlpp>n%  *n4  iM'l  nel  only  Mlin  your  *tn. 
nil  Ri  H  ao N  «M  STAY  THAT  WAY. 
Wa  fuannlH  II  Isr  (  menVit, 
We  aho  tarvle*  (h«  compltt* 
COMIMOOOBE  COMPUTER  LINE 
with  a  48-hour  turn-around  time. 

C-e4 50.00 

1547 65,00 

1702 85,00 

DATASETTE 35.00 

1525 50,00 

1B26 75.00 

MPSB01 50.00 

CALL  FOR  REPAIR  PRICES  ON  ALL 

OTHER  COMMODORE  E0U1PMENT 

We  alio   repair   OKIDATA   PRINTERS 

and  TELEVIDEO  COHflPUTERS 

Pleaie  sand  $5.00  for  S/H 
Our  BBS  No.  is  1-919-765-3892 

TRIAD  COMPUTEflS 

30«8  Trenweet  Dr. 

t«nnil04t-Salem,  NC  37103     {919)TaS-0433 


COMPARE 
OUR  LOW  PRICES 
ON  POPULAR  COMPUTER 
ACCESSORIES,  MONITORS 
AND  PERIPHERALS  by  l^^^Mrl 

8401  UHF/VHF  TV  MONITOR  TUNER  $05.05 
EV.Jtt4  COMPOSITE  COLOR  MONITOR 

Green  Screen  Swilchal)iB  6  Front 

Controls  t3"  Diag,  piclute  $229,95 

EV-1251C  If  80  Col  Composite  Green 

or  AmOer  Swivel  included  $t34.9S 

SWIVEL  BASES  FOR  MONITORS.  Till.  Turn  8 

Lock  Standard  $19.95,  Large  $25,95 
DATA  CASSETTE  for  C-64  and  VlC-20 

Ready  to  connect  $39.95 

CABLES  -  6'  PftlHTEfi/DRIVE  lor 

Commodore  6  om  DIN  each  end  $9.95 

3  UNIVERSAL  MONITOR  CABLE,  5  pin 

DIN  (0  't  RCA  plugs  a  adapler  $7.95 

DUST  COVERS,  Brown  vinyl  wilh  ctotti  backing 

For  Commodore  Com  pule  rs  $3,95 

For  Commodore  Disk  Drives  $3,95 

K.00  BfilNflt  YOU  OUn  FUUY  IUUSTIU< 
TED  BnOCHURE  BY  FlflST  CLASS  MAIL 
UriTH  $2,00  nEFUND  CERnFICATE—OOOD 
ON  ANY  ORDEFI.  SEND  TODAYt 


Prices  £30  ml  inciudft  ihi^^ping  tancii^  ly  msiirar»ce  Ajk  fo* 
complere  topt  of  orcter  [efini 

G-,P.O  Boic4M 
piano.  Tcias  ?6074 


E  MART,  INC.  y.. 

OfiOER  TOLL  FREE  f-BOO'SSI-l  1 12 
IN  TEXAS  CALL  214-423-4199 

COMPUTE!  s  Gazette     Februa  ry  1 985 


BETTEK  KEYBOARD  tmLITV. 

A  ■ImplY  *L*0(m1  H>lutiDn— blan>  "Cn^ol 
Ih*«tt"  g]T«  Y°u  Ihi  kflyboord  cDmnumdi 
yen  n#*di  inxtanlJT^  ioi  any  pipgrmn. 

Vou'ft  QOI  Trw  b?*l  pwftQmal  compulef  in  Ihi  WQfkl  And  Ids 
or  Hh«>t«  io  run  t>n  n  &ul  ufi'Hi  you  worii  wkin  tich  or 

ir-BSfl  p^ocrio^s  evefSf 
diir,  how  CId  you  ii«fjj 
1h«  comfniidj  itr«igti|T 
"I^S'  in  Or^B  pfDflram 

In  incitrkir.  Our 
•Olullon?  S>mpl«,  A 
pacii  or  12  cirot  di* 
cwl  IC  FiE  yowr  my- 

TO  Fill  in   HtW  Jit  O'  rouf  p^ffpnTi  commandi  rkgftl  *h»ra 
ro^  Mini  trat^m  .     [Hi  you^  fctir&ava  O^r  *  coupi*  oi  pkr) 


I  diQ  CUE  9fie«t) 


BETTER  DUST  PROTECTIOH 
FOR  VIC  &  COMMODORE 

Ctiooi*  an  attrocHv*  ftaac-(r»«  cov«t  lof 
TOUT  k*Yt>o<Dd^  monttof  dt  csmpLtl*  iritarn. 

!?C»n  C  tonruio^h^bp  klirmiri^  i'£:<v«r1lMiirr  t^iUf.  tllliC  lutd 

Cliir  pi«jt-c  cov#ri  Th#>i  f]fii*j}>t  CDwri  mim  cuilQni  ririrQ 
Io  Mth  eliflrrnfil;  ol  your  Commfraort,  intf  p'«  ttivn,  not 
gNjad.  T^H  <nlBfior  oi  [^■  luppk         .^_— cr-~ — '•^L-k^ 
ItfthArliho  mtrgrlti  h|i  lln«d  *Hh  i 
■[MC'il  l^rt  fabric  fintr  Id  pftttfW 
tCfjIChi'^g  SoM  ctrrm  co'CJr  1ilj 
[HBuMully  in  iny  oTiCi  0«  namt 

nolilOt  [r6'«T(112!K».   IWI   ftillp 

dTivFcairefH.t3.Kj  dil»*r 
eo*ftrnT$5j  Pf\K*t  ZOtf. 


57.95 .0  $12.95 


We  Can  Solve  All  Youi 
Commodore  Color  Problems 

Unlqua  PiobL*m  SoW«n  ioi  Oldtr  CommodotH 
CwtUi  S  Pin  Uflnttor  Din  Plug>. 

Th<  lni*rttr#nci  SiDpptr       a  ni-w  v.-  iha1  mil.t'  v  ■■■' 
mmgle^  Aim  Iwo  S'lTipie  jsoiccf  con.n^ciiO'^S  H**!!;  lesu'^B 
when  comomad  wilh  ilpmt  borow  Aataiurely  nopn  'sn'v.  ur 

T^•  Cdw  Sntrpwtf      ui#  ir  vour  "aid  64'  ii  noQk«d  ud 

to  1  TV   Jusi  Qlirg  -nto  ini  nq>nH|of  pfu^.  Ind  cr^  Ci9>0f  t)n<3 

c&iir*H  'i^ff'ft}iai«r*  tm(j*owt  D'jifflaijcjr^r  ctiip  ii»»*ra 


$ia.95 


Th«  MEW  Cokif  SFinrptf iw  CABI.E. .  Vtm  >l  r$ur    did' 64"  it 

hDoNrd  up  in  *  mofiil&r,  A  rtft*  2  pfono  Clbl»,  *ith  i  Coicr 
F^riarponer  buHE  in  for  yoi^r  FFKHnitor  C9A  OK. 

Thi  UpnbloF  "Imprevir".  ir  jr&u  h4M«  *  d^nnmocld ' «  I  .^01 
^t^onu|o^  1^>3  c*b'l«  4:3  p^ngj  givt^  ydiJ  a  picture  you  Mon't 
tMiipTifl  Better  than  trw  CiDI*  Cc^rrKxtor*  bu<il  |AI«o 


RESET  SWITCHES 

2  Vanloni  tor  Cvtrr  tV^Ki 


Al  I«t1,  Iflf  "r»i»d#d"'  »wHch  For  VIC'30  ind  Commodor». 

Com"" Ddore  leTt  out  a  roiHSI  awildh  Qw  iw'.v.tinr.  *iii 

tt(ut>i  cctrol  to  you  iffYfry  1imn 

Vt^lon  I— iniUI'l  it  Vourttlt.  fltauifS  (wO  tuncihi  in«rt-*r 

C-Cinnf c ■  ion 3    Mifl  aitH   M   |nnj.|i  FhW*    WOe^Ii  Qritl    S*fV1 

A  ftidBi  It  $9*y9 

Vfrrilon  Z  — Uh  Jn  any  ComniodtHt  App<lcAl4on.  A,  ip«ci«l 
buritml  llo«i-tViru  ^eriion.  inhJ  {i-'ugj  m.  giy?&  «  '  Y  '  eon 
f  rclifirt  Sh*[  pruviaes  yOuE  Cfl.T.pgltr  *ii1h  iofllhtrr  ««ri3l 
(M^it  And  A  reset  swilcti  Ttift  ullliTiJilQ  m  vfrfSaE>lity.  convt 


iirnce  *fid  Simple  HnjItHalion.  No  wrder-rrg 


Introcfuctory  pn 


';:s.,si9.95 


Is  Your  Commodore  Disk  Drive 
Hot  and  Bothered? 

M0%^  ot  tham  tr*,  you  hno*.  TPny  nulEpr  from  r«id  md 

w>riif<  prot^lemt  frvquinMy.  Wi'm*  bvArv  ifild  IEmI  motl  ol' 

[net«  probitmi  occur  beciuii  Elte  dEivt  hBi  oi#rrifl«tt[1 

E^r(Jtt^ng  in*  hi«pd  oul  d'  iliginmjnl 

Oui  inffip«n>iv(  muEliM  Itn  Bitti  on  lop  e<  tti*  duk  d'-w  *nd 

tiovMS  CoDJing  Ai'  tf^rokfgti  ii 

Vn'i'  mr'rtr  on* -51*5  tu^tKf'   W*  Su-il  a  surg*  prolecifii  inlH  a 

•.r:c^<2  'an  toiCh 

S/T.v5  s^irot'sfocio^    554*95  w^i't.nta-. 


Order      Today! 

PL«^w  Mnd  mo  ^s  loUovrlng? 
CP1«<B«  dtfotb*  tuUv.  S*nd  UJL  hindi  only.) 

VcRK  iiEitlittion  gua>ianii«d:  eh  youf  purcli«t4  pH-Ct  ^tEundtd. 


Totai  (dt  Mo.'Chan^M* 

Snip^ln^  and  Konditng  (EaivLoit  o^eit 
add  SSOCl 

S'l  S!(3lB  Tax  CWI  l<'«^«nu  anlf] 

TOTAL  EHCLOSXD 

F'Lvaio  ctiaj^gu  Io  D  MciiE«jCQtd    QVISA 

rfumthit - 

[ipir*i 

SOI' TOl 

El  a  it;*  _^ 


UoU  io,  B}i1(?^  h  PlCC^,  Inc  A'bo  N  Atin 


m<i 


Software  Discounters 
of  America 

For  Orders  Only  1-800-225-SOFT* 


s.D.  or  A. 


Inquiries  and  PA  412-361-5291 

Open  Saturday    | 

•  Free  sEilpping  on  orders  over  StOO  In  continental  USA 

•  No  surcEiarge  for  VISA/MASTERCARD 

Commodore  G4  Software 

n 

ACCESS 

Gel  RichSeiios  . 

Call 

Death  Caribbean  (0) 

.$23 

Knlghis  in  Deserl  (D)  $25  | 

Beach  Head  (T  or  Dt    S21 

Home  AccounUnI  |D}J47 

DinoEggs(D) 

$23 

Pro  Tour  Goi((Dl 

125 

Beach  Head  11             C»ll 

DATASOFT 

Heist  (01 

$21 

OuesltoniDi 

125 

Rard  Over  Moscow 

BiucoLoolTJDI 

JZ3 

MICROPROSE 

RDF  1985  (Dl 

$25 

(ToiDI     ,              ..t25 

Cofign  Ida 

Air  Rescue  1  (Dl 

$23 

Rails  WosKDl  .... 

125 

Scfolls  ol  Abadon  |D)t23 

Baib(iri,ln(Tor  Dl 

J2S 

F  15  strike 

RingsrdoSontlDI 

125 

ACTIVISION 

Dallas  Ouesi  (D)  .  . 

.$23 

Eagle  (T  or  Dl    ... 

.$23 

SUBLOOIC 

DecalhaloniO)           .S25 

Dig  Duo  (T(D)  ,    ... 

.SIB 

Helical  Ace  (Tor  D| 

$19 

Flight  Simulator  II  (D)$35  | 

Designers  Pencil  (Dl  .JS5 

Letter  Wizard  wj'Speil 

Istato  Commander 

Nighl  Mission 

Gho$tttuster5(03        52S 

Checker  tDI 

S47 

IT  Of  D)  .... 

$23 

Pirtbail  (Dl  

$21 

PitlalllMO)                  S25 

Mancoptef  [Tof  Dt 

$19 

Solo  Flight  IT  or  D) 

$23 

SYNAPSE 

Space  ShulllelOl        125 

Mr  Oo(T  oi  Dl     ... 

JZ5 

Spillire  AcelToi  Dl 

119 

Blue  Mai  (T  or  0). . . 

$21 

Zen'lUP] «S 

Pac  Man  |T(0)  ... 

J19 

MUSE 

Encounler  (Tor  D) . 

117 

AUTWORX 

Polo  Position  (Troi 

.$19 

Beyond  Castle 

Necromancer  (T  or  0)  $21  | 

BrIdgodOITorO)      .S16 

Pooyan  (TfD)  

tlB 

Wollenstoin(DI 

$23 

Pbaroah  Curse 

GdostChasotsiOl     .$\6 

EPVX 

Castle 

(TorDi          

$21 

Strip  Pokef(O)            Jit 

Dfagonnders  Pern 

WollenstelntOI 

lis 

SeniinellTot  Dl 

$21 

Female  Data  Disk        tIB 

iT  or  Dl 

125 

Super  Test  (Dl 

$59 

Slamball(TorDl 

$21 

MiiieDalaOisk            JIB 

Fast  Load  iRl 

$2$ 

ORIGIN 

Zaii»on(T  or  Dl  - 

$25 

BATTERIES  IMCLUDEO 

Gateway  ApshaifR) 

$25 

UilimallKDl 

$39 

TIMEWORKS 

AudtD^VicJeo 

Impossible  MissiOn|DlS23 

PRECISION  SOFTWARE 

AcctPa>'able(Oi  . . . 

$39 

CaialogfDI I2i 

JumpmanjTor  D)  - 

$26 

Superbase64(0) , , . 

.165 

A cct  Receivable  (Dl 

.$39 

auscardll   J135 

Monty's  Scfat>ble(D)  $25 

RESTON 

CaveWord  Wiiard{OI$23  1 

Checkbook  (D) J21 

Pilstop  11(D)   .    . 

.J26 

Miner 2D49er(R)   . 

125 

DalaManagBr(TorO)S17  | 

80  Column  Ca'd        JtIS 

Rotrolsol  OawnjD) 

$25 

Movie  Maker(DI 

133 

Data  Manager  2(D| 

$33 

Elect  Addfess 

Summer  Games  (D) 

$25 

SCARBOROUGH 

Evelyn  Wood 

Book<D|                   JZ1 

Temple  Apshai 

Masletlype(DoiR| 

$25 

Reader  (Dl 

$47 

Home  Inventory  10}     J21 

(TorD)     

$25 

Nel  Worth  (D) 

.$4B 

General  Ledger  (Dl 

$39 

HomePaklD).  .           133 

World's  Greatest 

Songwriter  (D)  . 

$25 

Inventory  Mgr  lOl  .  . 

.$39 

Mall  List  |0) S21 

Gaseban(Dl . 

$23 

SIERRA  ON  LINE 

Money  Mgr  (T  or  Dl. 

$17 

Paperclip  (Dl  .           ,159 

FIRST  STAR 

Donald  Duck's 

Programming  Ka 

Paperclip  vul 

Astro  Chase  (0)      . 

Jt7 

Playground  (01 

$25 

1.2or3{TorDl 

117 

1        Spellpak(D|  ,     ,    ..J79 

Bristles  IT  Of  Dl  ... 

$13 

Goolev's  Word 

Sales  Analysis(D) 

$39 

Pfiotos*Slide3(DI        J21 

Flip  Flop  (Tor  Dl      . 

St3 

Factory  (Dl 

$26 

WordWiiterlDI  .. 

S33 

nec.pes(DI                t!i 

Spy  vs.  Spy  (TorD) 

$19 

Grog's  Revenge  (Dl 

$23 

TRILLIUM 

Spellpak(Dl 133 

FISHER  PRICE 

Home  word  (D) 

$43 

Amazon  (Dj    ...     . 

$23 

Stamps  (D) I2i 

Alpha  Build  |R)   .  .  . 

$19 

IVIickey's  Space 

Dragonworld(Dl  . . 

.123 

TheConsutlsnllD)  ,  .M7 

Hop  Atono 

Adv  (D)   .    . 

$25 

Fahrenheit  461  (Dl 

$23 

•bonus  «l  purcriasc  ol 

CountinfllR) 

J19 

Story  Maker  (Dl 

$23 

Rendezvous  wi  Rama        | 

three  Bi  titl«s 

Number  Ium6ie((R) 

$19 

Ultima  11  (Dl 

$39 

(01 

$23 

BOOKS 

Sea  Speller  (R) 

119 

Winnie  the  Pooh  (Dl 

$25 

Shadowkeep(Dl 

$23 

BookolAdv  Games   116 

FUTUREHOUSE 

WirardiPrini:Bsa(D|$19 

TROMIX 

64  Coloj  Graphics       S12 

CPA(Dl 

S47 

Wi7T/pe(D| 

$23 

Chatter  bee  (Ol 

$25 

Shortcut  Ttiiouqh  Advan- 

Light  PenlO)     .... 

.S19 

SPINNAKER 

Pokersam(Dl 

$19 

lureland  II  (Inloeomije 

Light  Pen  wIPeripneral 

Adventure  Creator  (R)J21 

S.A.M  (Dt 

$39 

BRODERSUND 

Vision  ID)        ... 

S39 

Aegean  Voyage (R| 

$21 

WAVEFORM 

Bank  St  WrileriDl      133 

HBJ 

Alphabet Zoo{R) 

121 

Musicaic  1  (Dl 

S35 

Castles Df  CreeptDI  121 

Compuler  SAT(O). 

$59 

Delia  Drawing  (Ri 

$21 

Musicalc2or3(01 

$23 

Champions  flip 

HES 

Facemaker(R| 

$21 

Coioriono  Keyboard 

S59 

Lod6runner(D|        J23 

Hes  Games  84  (Dl 

123 

Fraction  Fever  (fl) 

$21 

WINDHAM  CLASSICS        | 

KaralekatOl                JZ1 

Hes  Modem  1. 

U* 

Kids  on  Keys  (R| 

$21 

Below  the  Root  (Dl 

119 

Mask  ol  Sun  (Dl           J25 

HesMon64(R)  .  .  . 

$26 

Kldwrilet(R)  . 

$21 

Gulliver's  Travels(0 

$19 

Music  sriop(D)  .         J33 
Operation 

MMIionnire (D)  .... 

.S25 

Kindercomp(R) 

$2t 

Swiss  Family 

Mul1iplan(D> 

S59 

Most  Amazing 

Robinson  (D|  .      . 

119 

WhrrlwiiiaiDI           J25 

(NFOCOM 

Thing  (D)  .  . 

$23 

Wizard  olOzjD] 

119 

PiinlShoptOl                J29 

CullhroatsID) 

$23 

Ranch (R) 

$21 

ACCESSORIES 

Raid  on  Bungelrng 

Bay  (D) J21 

Enchanter  (01      -  -  - 

123 

Snooper  Troops!  [D 

$23 

BASF.SS.  DD          $15  B.  1 

Hltchtiihar  s  Guide 

Io 

Snooper  Troops  2  (Dl  $23 

BASF.DS.DD         IIIBX  | 

SHrpenfsStar(D|     ,  .125 

the  Galaxy  (D)     . 

S23 

Story  Machine  (RI 

$21 

Cardco  Printer  Inl.  . 

Call 

SpelunkerfDI.      ,       J21 
SlealtbiDI                   121 

InlidoMD) 

$23 

Trains  (Dl 

$23 

CompuServe  Starter 

Pianetlall(D) 

$23 

SSI 

Kit(5hrsl    .    . 

125 

Whistlei's  Brother  (D|J« 

Seastalker(Dl 

S23 

Bai|iq85(D) 

$25 

CompuServe  Vidte« 

125 

CBS 

SorcoiertOI 

J2t 

Be  1  tie  Normandy  (Dl 

$25 

Disk  Case  (holds  Ml 

112 

AdvenlufB  Mastei  iDl  J2« 

StarctosslDl 

J29 

Broadsides  (D) 

$25 

Disk  Case  Iholds  1001119  | 

AsKoG'overiRi         t2S 

Suspended  ID) 

$29 

Carrier  Force  (D| 

$39 

Disk  Drue  Cleaner 

19  1 

Bifl  Bird  FunbouseiRlsaB 

Zoik  Series 

Call 

Combat  Leader  (Dl 

$25 

Indus  GT  Disk  Drive 

Call  1 

DinosauiDlB(DI  . .     J33 

KOALA 

Computet 

Modem  Special   .  .  . 

Call  1 

Ernie's  Magic 

Touch  Tablet 

Baseball  (D)    . 

$25 

Panasonic  KXP 1090  Call  | 

Shapes  (Rl      t19 

wlPainler{Dl     .  . 

$65 

Computer  OB  (01 

$25 

Sakala  13  "  Color 

Leiler  Go  Round  iRl    J2S 

Touch  Taniet 

Cosmic  Balance  (Dl 

$25 

Monilor        

1229 

Math  Series                Cill 

wIPaintsrlRl 

$7S 

Epidemic  (Dl 

$23 

Super  Skelch  Graph 

ics 

Mastering  SAT  lOl        J«9 

Koala  Primer  (Dl 

$21 

Field  ol  Fire  (Dl 

$25 

Tablet 

139 

Mulder  by  Dofnn(D)   JZ3 

Muppel  Learning 

fiO  Mission  Crush  (D)  J2S 

WicoBoss 

$12 

Timebound(Dl            JIB 

Key5(D( 

$49 

Fortress  (Dl 

$23 

WicoBai  Handle 

$19 

CONTINENTAL 

MICROLAB 

Geopoiilique  1990(DI$25 

WicoThroo-Way 

$23 

FCM  (Dl  .                        $33 

Bouidnr  DaMhiDI 

$21 

Germany  1985lDl 

$39 

Wico  Traekban 

$25 

P.O.  BOX278— DEPT 

CG 

-WILDWOOD,  PA  15091    1 

■Oiderins  and  Txms:  Orders  wrlh  cashiei  che 

:k  or  money  order  shipped 

mmediately  Personaircompany  1 

checks,  allow  3  weeks  clearance  No  C  0  D  s 

Shipping:  Continental  U.S.A.— Orders  under  $100  add  $3;  | 

>nt  thipplns  on  ordera  over  $100.  PA  lesrdeni 

.  add  6*4  sales  tan  AK,  HI. 

FPOAPO— addlSonailorders    1 

lnt«fn«tlonil— add  SIS  or 

15%  ol  order  whiche 

»or  IS 

greatest  Delechwe  mercha 

ndise  will  be  replaced 

with  1 

■same  merchandise  — NO  CREDITS'  Relurn  mu 

si  have  authoruatron  number  (412)  361 -5291   Prrces  su 

biecl  1 

tci  chanfle  without  nonce 

Order  lodi^  e*l  >l  <' 

mofroM.  One  might  dell  very 

li|uit$1T.50-tollwiriotd*ri  | 

only  In  Contlnintal  U  S.A 

1 

hyco  Computer  Marketing  &  Consultants 

■PEOPLE  WHO  KNOW  WHAT  THEY  WANT  AND  KNOW  HOW  TO  USE  IT  RECEIVE  THE  LOWEST  PRICES  FROM  US" 


[monitors! 

?10  Color  RGB 

S259  00 

AMDEK 

100  Green 

snsoo 

300  Green 

S139O0 

105  Amt>er 

1125  00 

300  Ameer 

S149  0O 

100  Color  RGB 

S29S00 

310  AmoerlBM 

SI  59  00 

410  Color  RGB 

S349  00 

Color  1  plus 

1259  00 

420  Color  RGB-IBM 

S459  00 

Color  IT-IBM 

S5B9O0 

121  Greoi'lBM 

S145O0 

NEC 

122  Amhpi-IBM 

S  M9  00 

ZENITH 

JB  1260  Green 
JB  1201  Green 

S    99  00 

S14*i  00 

ZVM122A  Amt;ei 

S    9SO0 

JB  1  20S  Amber 

St45  00 

ZVM123G  Green 
ZVM124  Ambei-IBM 
ZVM13t  Color 

S  85  00 
S129  0O 

SJ75  0O 

JC  1215Color 
JC  1216  RGB 

JC  460  Color 

S255  00 
S399O0 
S349  0O 

ZVMVS2  RGB 

5389  00 

ZVM136  Composite 

S449  00 

SAKATA 

^VM136  HI  RCSColO 

SS83  00 

so- 100  Color 

S229  0O 

GORILLft 

STSI  Till  Sland 

i  35  00 

1 2    Green 

S  82  00 

SG  1000  Green 

S   99  00 

12'  ArntiBr 

$  33.00 

SA  1000  Amber 

S109  0O 

•  I  DISKDRIVESi  • 


INDUS 


MSD 


Commodor*  CALL 


SD1  DRIVE 
SD2  DRIVE 


S309  00 
S499  00 


MIGHTY  MO 
$79.95 


MODEMS 


West  ridge 
$79.95 


a 


DISKETTES 


SKC 


a 


SKCSSSD 
SKC-SSDO 
SKCDSDD 


ti4  75 
iW  75 
521  75 


ELEPHANT 


S'.'SSSD 
5'.  SSDD 

5'."DSDD 


MAXELL 


IV5  99 
SI7  99 
$22  99 


5'."M0-1 
5'."MD-2 


S19gs 
J24  99 


ISAVE  -  PRINTERSI 


MANNESMANN 
TALLY 

SPIRIT  80 $269.00 

MTL-160L  S549  00 

MTL'IBOL.  1749  00 

JUKI 

JukieiOO J36B 

Tractor  kit  ,..$118 


Citoh 


Epson 


RXBO .  . 
RX80FT 
nxioo  . 
FX80  . , . 


-S239 
$279 
$379 
$389 


FX^OO    ...$659 

JX80  .   (529 

'■S'^''   include.  Kit* '089 
LO1500S  J1149 


Pfowitar  8S10A  $309 

6510BC2    MZe 

8S10BP1 .S349 

851 OSP ,  $449 

eSIOSR S499 

8510SCP  JS19 

8510SCH ts69 

1550P  ,,...  $490 

1550BCD   S589 

A10-20P   ..   (489 

F1O40PUorRDU   jaag 

FlOSSPUof  RDU 11199 

PANASONIC 

1090  (229 

1091   (289 

1092  $439 

1093    (CALL 


BLUE  CHIPS 

M12010 ..$27900 

Ml  2010  C-64 $279.00 

O4016 $1399.00 


OKIDATA 

80 $159 

Q2A (299 

83*  ■ $549 

M $689 

92  $380 

93 $579 

LEGEND 

880 .,.■.$259.00 

1000 $279.00 

1200 CALL 

1500 CALL 

lOei  CALL 


NEC 


NEC  8025 
NEC  8027 


$699  00 
$359  00 


STAR 
MICRONICS 

G«mlnl  10k $239 

G«mlni  ISx $35S 

Ofllls  10   $339 

D«lt4  15   ,.   $449 

Radix  10 $499 

Radix  15  $589 

Pcwfertype   $319 

SwMlp  100 »CALL 

STX80 fCALL 

GEMINI  10X 

$239  • 


CARDCO 

LQ1 $449.00 

L03 $339  00 

PRINTER  INTERFACE     .  $39.75 
PRINTER  INTERFACE  W/ 
FULL  GRAPHICS  $65  75 


Batteries  Included 

Paper  Clip S69  95 

Spell  Psk    $34  95 

Consullant   S64  9£ 

Pap«r  Clip  with 

ScwIlpBk $79.95 

Horro  Pnk M4.95 

BUSCARD J139.9S 

SO  Colurtin  Board     .    .      $139.95 

I  STRATEGIC  SIMULATIONS 

aasebali             , .    ..  ^^2  75 

German-y  1 9S4  , , ,  535  ^5 

SO  Mifi&jons "521  75 


SYNAPSE-e4 

Blue  Mai  122  75 

Sriamus      122  75 

Sriamu*  II        .    ...  $22  75 

Zeppelin  jjj  76 

Zaiion  %22  75 

CONTINENTAL-e4 

Horrie  Accounlanl  (44  75 

Tan  Advantage  (35  75 

C-r>4  Users  Encyclopedia  %S2  50 

SUB  LOGIC-64 

Fijghl  Simulator  Ir  .  ,  .S32,75 

Nrghl  t^fliasion  Pmball         .S22.75 


Time  works 

Inveritory 

Sales $32.75 

AceH  H«c $32.75 

G  Leaser (39  75 

Dala  Mgr $14.75 

Checkbook $14.75 

Star  Battle   $14.75 

CnveofWord  .118.75 

MICROPROSE-e4 

Solo  Fli(|»H   $22.75 

NATO   $22.75 

SpittKo  $19.95 

F-15  SlnkB  $22.75 

Air  Rescue 122.76 


CARDCO-e4 

C/^G  Printer  Inledace  S69.7S 

CPB  Printer  inlertace  $39  75 

C>^1  Numeric  Keypad  134.75 

OCM  Cassette  Recorder  (39,75 

CBfS  5-Slol  Eipaniion  (54  00 

CR/I  Lighl  Pen  .  (29  75 

CE/1  Cassette  Irtterface  $29  7  S 

C/02  Wrile  Now  (34  75 

0/01  fvlail  List  s?6  75 

D/04  Spell  NOW  $26  75 

PERSONAL 
PERIPHEnALS-e4 

J39.95 
$7  75 


Super  Sl^elch  Graphics 
Joyslici^ 


INNOVATIVE 
CONCEPTS 


FLtP-N-FILE  10 
FLIPN-FILE  15 
FLIP-NFILE  25 
FLIP-N-FILE  50 
fLIP-N-FILE 
(ROM  HOLDERl 

BIB 

DISK  DRIVE 
CLEANER 
COMPUTERCARE  KIT 


S3  75 

$8  95 

$1835 

$17  75 

$17  75 


$12751 

$1975! 


TOLL  FREE  1-800-233-8760 


v& 


TO  ORDER 


CALL   TOLL   FREE 

800-233-8760 


or  send  order  to 
LyCD  Compuler 
P  0    Bon  5088 
Customer  Service  1-71  7-327-1825  Jersey  Shore    PA  1  7740 


RISK  FREE  POLICY 

Ir-stock  iiem  shipped  wiihin  24  hours  o(  order.  No  deposit  on  C.O.D. 
orders.  Free  shipping  on  prepaid  cash  orders  within  the  Continental  U.S. 
PA  residems  add  sales  la*.  APO.  FPO.  and  miernaliorial  orders  atfdSS.OO 
pljs  3%  (or  prrorily  mall  service.  Advertised  prices  show  4%  discount  for 
cash,  add  4tti  tor  Master  Card  or  Visa.  Personal  checks  requite  4  weeks 
clearance  botore  shipping.  All  Items  subject  to  chanse  without  notice. 


ADVERTISEMENT 

ATTENTION  ALL 

COMMODORE  64,  VIC  20, 
and  PET  OWNERS! 

A  complete  self-tutoring  BASIC  programming  course 
is  now  avaiSable.  This  course  starts  with  turning 
your  computer  on,  to  programming  just  about 
anything  you  want!  This  course  is  currently  used  in 
both  High  School  and  Adult  Evening  Education 
classes  and  has  also  formed  the  basis  of  teacher 
literacy  programs.  Written  by  a  teacher,  who  after 
having  taught  the  course  several  times,  has  put 
together  one  of  the  finest  programming  courses 
available  today.  This  complete  13  lesson  course  of 
over  220  pages  is  now  available  for  the  COM- 
MODORE 64,  VIC  20,  and  PET  computers  and 
takes  you  step  by  step  through  a  discovery  approach 
to  programming  and  you  can  do  it  all  in  your  leisure 
time!  The  lessons  are  filled  with  examples  and  easy 
to  understand  explanations  as  well  as  many 
programs  for  you  to  make  up.  At  the  end  of  each 
lesson  is  a  test  of  the  information  presented.  Fur- 
thermore, ALL  answers  are  supplied  to  all  the 
questions  and  programs,  including  the  answers  to 
the  tests.  Follow  this  course  step  by  step,  lesson  by 
lesson,  and  turn  yourself  into  a  real  programmer! 
You  won't  be  disappointed! 

We  will  send  this  COMPLETE  course  to  you  at  once 
for  just  $19.95  plus  $3,00  for  shipping  and  handling 
(U.S.  residents,  please  pay  in  U.S.  funds).  If  you  do 
not  live  in  the  U.S.  or  Canada,  please  add  $5,00  for 
shipping  and  handling  (and  pay  in  U.S,  funds).  If 
you  are  not  COMPLETELY  satisfied,  then  simply 
return  the  course  within  10  days  of  receipt  for  a 
FULL  refund. 

Fill  in  the  coupon  or  send  a  facsimile. 


NAME: 


ADDRESS- 


CITY: 


PROV./STATE: 


POSTAUZIP  CODE: 


CHECK  DESIRED  COURSE: 

Send  Cheque  or  Money  Order  to: 
Brantford  Educational  Servitee 


COMMODORE  64  D 

VIC  D  PET  D 


68  Winding  Way, 
Brantford,  Ontario, 
Canada,  N3R  3S3 


Complete  course:  SI 9, 95 
Postage  and  fiand:  3.00 
Total:  $22.95 


LEROY'S   CHEATSHEET' 

KEYBOARD  OVERLAYS 


FOR  COMMODORE  64 

(VIC-SO  also  BvallDblo) 

LEROY'S  CHEATSHEETS'"'  are  plastic  laminated  keyboard 
overlays  designed  for  use  with  popular  software  and 
hardware  for   Commodore's  VlC-20  &  C-64  computers. 

These  cut-it-out  yourself  overlays  are  designed  to  fit  over 
the  keyboard  surrounding  the  keys  with  commands  and 
controls  grouped  together  for  easy  references. 

LEROY'S  CHEATSHEETS'" 

make  lire  easier  for  you 


WORD  pnocEssons 


■'iMjjm.'ij.iiki 


D 

n 
a 
a 

D 

EASY  script' 
HE3  WHITBR 
PAPER  CLIP 
QUICK   BROWN  FOX 
SCRIPT  B4 

D    BLANKS  IJ  wi'NOr  UrnirHtedl 

□    FOR  THE  BEQINNEFt 

D    SPRITES  ONLY 

a    FLIGHT  SIMULATOR     II 

D    DOOOLE 

n 

3PEEDSCRIPT  (ilrt/niJ; 

D 

WORDPRO  3/PtUS 

LANGUAGES 

a 
a  1 

D  1 

i  UTILITIES 

SPREADSHEETS 

iESMON  04 

D 

CALC  RESULT    (ADVANCED) 

OQO  i\^\tM  i-rKwi  0' 

D 

CALC  RESULT  (EASY) 

n  LOGO  Kuuihmii  p)' 

D 

EASY  CALC' 

D    PILOT  ICffMl' 

□ 

MULTIPLAH    tUfSIUICHOSOM) 

D   COMAL  .14  tOKK) 

ITTTlWni 

O  THE  CONSULTANT  (Oulphl'i  orocl..) 
□  MANAGER  Cc;nu)' 
a  SUPER  BASE  Bit 


Esnma 


n  TERM  64 

a  THE  SMART  B*  Tsfntanl 

D  VIDTEK 

D  VIP   TERUINIL 


D  COMMODORE   1S25;  MPS-B01 

D  COMMOOOftE    1526' 

D  EPSON  RX-80 

D  GEMINI   ^0X 


Dealer  Inquiries  welcome 


Qty. X  $3.95     S_ 

Shipping  &  handling  S  _ 


6%  sates  tax 

[PA  ittr.ttlnntii  onlv) 


WitiJ 


CHEATSHEET  PRODUCTS  •"  P^^ 

P.O.  Box  8299  Pittsburcjh  PA.  15218    (412)731-9806 


SEE    YOUR    LOCAL    DEALER 


J 


COMPUTER 

CENTERS 

''AMERICA 


OSBR  f^SS&S, 


ffoeisf 


Cassette  Recorders 


OkiamitB  . 

Genimi  )0X 
Gemini  15X 
Silver  Reed  400 
Silver  Reed  600 
Silver  Reed  550 
Broiner  15X 
Bmtlifir  25X 
Juki  6100 
Panasonic  1090 


VSr  ""  1 '" 


^i^i^i^^" 


«-"^frffl-s"S-" 


ACCESS 

Neutral  ?one-D/r 
Spniemaslei  0/t 

BUCt1ttB»j'[)/T 

Master  Composef-O 
ACCESSORIES 

WICOJ0y5t«k5 
fripn  F.ltO 
f  np  n  U\e  Cjn 
JOyS«rrsor 
WICO  TijIiDall 
KRAFT  Joystick 

ATARISOF 

Bjfliemrw-Cari 

Ccftiipebe'C^ri 
WWKSW-Cjrl 

DtglXif  Cart 


20  95 
20  ti 

23  95 


CM 
20« 

Cjil 
37  9S 

15  95 


24  94 
54  95 

24  9i 
24  95 


Dpnitev  Koig-Cdn 
CaUiian-Cart 
JoLrst'Carl 
Jungle  Hum -Can 
Moon  Patrol- Cart 
Ms  PiCWjn-Cari 
P*:-Mjfl-C*rt 
!We  ftjMKKi-Cjn 
4>iBiiEin  ;084  C4(t 


24  9i 
24  95 
24  95 
24.95 
24  95 
24  95 
24  95 
24  95 
24  95 


CBS  SOnWARE 

Arjos  LiJWWion-D  29  95 
CriJrHsGorens  BtuJsa-D  49  95 
Cow  MctBS-D  19  95 

Ducks  Alioy-D  .  .  .23.95 
Ernie's  Magic  ShapeS'Q  23  95 
MasierinfllfieSAT-O  VD495 
Movie  Mjsical 

MMnrss-O  24  95 

yumwPyllieOwen-a     23  95 


PBinutButtiiPwiC'D 
Sea  Horse  H«je  n  Seen 
Success  Decimals 

(Md/SulHJ-fl/t 
Success  Decirrtals 

(Murt/Diifl-D/I 
Success  Fractcns 

(Ma^SuBO'O/T 

Excess  Ffdclions 
IMiin/OnrjO/r 
rmePouiKi  0 
WsBstef  Wjro  djme-D 


24  95 
24  95 

14  95 

1495 

14  95 

14  95 
24  95 
24  95 


LogO'O 

TiwManagef-D 
General  L«loe<  D 
Accis  Rec  -D 

Accis  Pay  -D 
Magic  [>esk>D 
Zwici.  Ilor  iii-D 
SusfKfiMd  0 
SlarciiisS'D 
,-D 


COMMODORE 

ftoaramflel.  Guide  19  95 

Assembler- D  I?.  95 
Easyfinancei.il  iii.iV.'D  19  95 

EasyCalc-D  64  95 

EasyMar-D  1795 

Easy  ScfO  0  39  95 

EasySpe*i-D  19  95 


Ptics  reducttani  may  hiva 
Call  ui  lor  our  IMeit  prtcs 


tmn  nude  since  this  ad  wit  plKad. 
quotas. 


49  95 
37  95 
37  95 
37.95 
37.95 
52.95 
29  95 
29  95 
29  95 
29  95 


HESWARE 

Supef  lixxm  ii  95 

64  Fofth  Can  40  95 

6402ftolessOevSys-r    1995 
Coco-O/T  2695 

FsaoryO  1695 

Finance  Manager- D  48.95 
Ghost  Manof7Spi><s  ^0  18  95 
23  95 
IB  95 
15  96 
23  95 
33  95 
25  95 


HESWrnet'Can  29  95 

Microsolt  MuilipUn-D       65  95 
Mmriesola  Fal:^'  Rool-Can  19  95 


Graphics  Basc-O 
HESCai-D 
HES  Font- Can 
MES Games  WD 
HESKiiCan 
HES  Mon  Can 


Missing  links -D 

Mr  TNT -Can 
Omniwrrtef/ 

OmniS[)ell-D 
(tool  n  TeotinCan 
SyntneHMtnd-O 
iriePtiCan 

Time  Wofley  Manwf 'D 
TiiriieGiapnicsii'Can 
iLinie  Toyiano  Jr  -0/T 
lyoe  n  WrnerD 
HES  UMem  I 

SPINNAKER 

Advenruie  C^ealor-Can 
AeiotucS'O 
Aegean  Voyage-Cart 
AilintneCok)rCaves-C 
Aipnabei  ioo-Cafi 
SuEUHe  Bust  Can 
Covnic  Lire  Can 
Delia  Clawing  Can 
Pacemaker 'Can 


19  95 

19  95 

4995 
23  95 
15  95 
19  95 
4S95 
40  95 
22  95 
19  95 
49  95 


21  9b 
25  95 

21  95 
2195 
20  95 
2195 
20  95 
2195 
20  95 


fiaci«n  fever -Can 
Grandma  s  House  D 

JukeooiCan 

Kids  on  Keys-Can 

Kidwnter-D 

Kindercomp-Cirt 

Flancti-Can 

fttiymes/Ridd>es-D 

Seaic)!/ 

Afnaiing  Triim|-0 
Snoopet/1-0 
Snoope<«-0 
Story  Macnme-Can 
Trains  D 
Up  for  GraHs-Can 


20  95 

20  95 

20  95 
20  95 

20  95 
17  95 
20  95 
17  96 

24  95 
24  95 
24  95 
20  95 
24  95 
20  9S 


TOUCH  TABLETS 

Koala  louc.iTatiieiD  44  95 

Koala  ToucMaDietCan  49.95 

Muppel  learning  Keys  Call 


Concoroe  Inird  Party  Qsk 
Drive  lor  CcmmocKire  b* 
parallel  &  serial  models 
.ivsiiatjie  169" 


ADVERTISERS  INDEX 


Readsr  ServJce  Number/Advertiser 


Page      RoaderServiceNumber/Advertlser 


102  AA  Computer  Exchange  152 

103  Abacus  Software    91 

104  Abacus  Software 93 

105  Abacus  Software 95 

106  Academy  Software    28 

A.I.D.  Corp 156 

Almatt   150 

Almost-Free  Software  1 54 

Apropos  Technology 63 

107  Artificial  Intelligence  Research)  Group   124 

108  BASIX  73 

Batteries  Included 17 

Batteries  Included  43 

109  Big  Bytes 121 

1 10  Blue  Chip  Electronics    41 

Brantford  Educational  Services 158 

111  Broderbund  Software   1 

1 12  Broderbund  Software   2,3 

1 13  Bytes  &  Pieces,  Inc 156 

1 14  Cardco,  Inc IBC 

Cardinal  Software  58 

1 15  Cheatsfieet  Products    158 

1 16  Columbia  Software   154 

117  Cotumbia  Software  Club 19 

Commodore BC 

1 18  CompuServe 25 

119  ComputAbility    Ill 

120  Computer  Centers  of  America    159 

Computer  Enterprises  150 

121  Computer  Mail  Order    151 

122  Computer  Profit  Systems,  Inc 61 

123  Covox  Inc 122 

124  Creative  Software   4 

1 25  Crown  Custom  Covers 22 

126  C.S.M.  Software 45 

127  Custom  Programming  Group,  Inc 115 

DJ  Software    58 

128  Dow  Jones  News/Retrieval 11 

129  Eastem  House 52 

Electronic  Arts 21 

Electronic  Arts    75 

130  E  Mart,  Inc 155 

Emcee  Soft  Corp 150 

Epyx   33 

Epyx 35 

Epyx   37 

Fantasy  Software    1 50 

131  Full  Circle  Software,  Inc 115 

132  Future  Computer  Applications    72 

Gamestar,  Inc 29 

133  General  Overall  Design  , 152 

134  Genesis  Computer  Corp 97 

135  Genie  Software 64 

136  The  Gold  Disk 79 

137  Indus  Systems    83 

136  Inforunner  Corporation   IFC 

Jason-Ranheim 101 

KSOFTCo 154 

139  Kyan  Software 28 

140  Legend  Peripheral  Products    99 

Lyco  Computer  Marketing  &  Consultants   1 57 


Master  Software   

141  MFJ  Enterphses  Incorporated    

142  MicroProse  Software    

143  MicroSci,  Inc 

Micro-Sys  Distributors    

144  Micro-W  Distributing,  Inc 

145  Micro  World  Electronix    

146  Mimic  Systems  Inc 

147  Mindscape,  !nc 

148  Mindscape,  Inc 

1 49  NewArts  Co 

1 50  Omnitronix     

151  Orange  Micro  Inc 

Owl  Software  Corp 

152  Pacific  Exchanges 

152  Pacific  Exchanges 

1  S3  Parsec  Research    

154  PC  Gallery    

155PlayNet,  Inc 

1 56  Practical  Programs 

1 57  Professional  Software,  Inc 

Pro-Line  Software  

158  Protecto  Enterprizes  

Protecto  Enterprizes  

Protecto  Enterprizes  

159  PSI    

160  Public  Domain,  (nc 

161  Quantum  Software    

162  Radix  Marketing 

163  R.  Dillon  Software 

R,  J.  Bractiman  Associates,  Inc 

164  Sega  Enterprises,  Inc 

165  Signal  Computer  Consultant,  Ltd 

166  Simon  &  Schuster 

1 67  Skyles  Electric  Works 

Softlaw    

168  Software  Discounters  of  America  

169  Software  Plus   

170  Software  Shack    

171  Solid  State  Software   

1 72  Starpoint  Software 

173  subLOGIC  Corporation    

Tailored  Solutions  

TaxAid  Software,  Inc 

1 74  Telesys 

175  Timeworks,  Inc 

1 76  Triad  Computers 

1 77  Tussey  Mt.  Software 

Ultrabyte   

178  USI/CD!,  Computer  Devices  Intennational 
Vertical  Horizons,  Inc 

179  Votalker 

West  Coast  Commodore  Association,  Inc. 
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COMPUTEI's  First,  Second  and  Tliird 

Book  of  Commodore  64  

COMPUTEI's  Gazette  Disk  Subscription 
COMPUTEI's  Gazette  Subscription  . . . 
COMPUTEI's  Home  Computer  Wars  . . 
COMPUTEI's  Programming  the  VIC   ... 


.69 
,49 
.66 
.80 
.67 
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Turn  your  CRT  Monitor  into  a  television  set 
with  Cardco's  new  monitor  tuners. 


With  a  flick  of  the  switch  you  can  turn 
your  computer  monitor  to  provide  the 
most  vivid  television  pictures  available.  Re- 
ceive a  sharper,  clearer  television  picture  on  your 
CRT  monitor  than  you  ever  thought  possible. 
Model  MT/1  includes  a  full  wireless  remote  control 
sixty-channel  cable  ready  tuner  with  separate  video 
and  audio  output.  Completely  compatible  with 
your  composite  input  computer  monitor.  For  com- 
posite color  or  monochrome. 


# 


Also  available  to  turn  your 
CRT  monitor  into  a  television  set  is  CARDCO 
Model  MT/2,  a  full  UHF/VHFTV  tuner  with 


_   separate  video  and  audio  output 
hatched  to  your  composite  input  com- 
puter monitor.  For  composite  color  or  mono- 
chrome monitors. 
Backed  by  a  full  90  day  guarantee. 

Write  for  illustrated  literature  and  prices  or  see 
CARDCO  Computer  Accessories  and  Software 
wherever  computers  are  sold. 


cardco,.  inc. 

300S,Topeka  Wichiia,  Kansas  67202 
(316)267-6525 


"The  world's  largest  manufacturer  of  Commodore  accessories." 


m 


i^ftiSlli^^^^^ 


IT'S  NOT  HOW  MUCH  YOU  PAY. 


IT'S  HOW  MUCH  YOU  GET. 


The  computer  at  the  top 
has  a  64K  nnennory. 

It  has  the  initials  I,  B,  and 
M.  And  you  pay  for  those 
initials— about  $669. 

The  ComrTiodore  64™  has 
a  64K  memory 

But  you  don't  pay  for  the 
initials,  you  just  pay  for  the 
computer:  $215.  About  one 
third  the  price  of  the  IBM  PCjr.™ 

The  Commodore  64 
also  has  a  typewriter- type 


keyboard  with  66  typewriter- 
type  keys.  (Not  rubber  chicklet 
keys  like  the  IBM  PCjr.) 

It  has  high  resolution 
graphics  with  320  x  200  pixel 
resolution,  16  available  colors 
and  eight  3-dimensional  sprites. 

It  has  9-octave  high  fidelity 
sound. 

The  Commodore  64  is 
capable  of  running  thousands 
of  programs  for  home  and 
office.  And  if  you  add  a  printer  ■ 


or  color  monitor,  disk  drive  and 
a  modem— all  together  it  just 
about  equals  the  price  of  the 
IBM  PCjr  all  alone.  With  no 
peripherals. 

So  you  can  buy  a  computer  ' 
for  a  lot  of  mioney 

Or  buy  a  lot  of  computer 
for  the-money. 

COMMODORE  64f 

IT'S  NOT  HOW  UTTLE  (T  COSTS, 
IT'S  HOW  MUCH  you  GET. 


